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Now at your distributor 


RF LINEAR 
AMPLIFIER 


BIG... with a husky, go-places power rating of 1500 watts PEP... 
SMALL ... only a foot across the front—less than one-and-a-half feet in depth! 
No space problem here—these are true “table-top” dimensions. 


Fine looking—modern industrial designer styling—finished in durable, 
attractive light colors. Blends well with existing equipment. 


Features and features... 


Full bandswitching 80-40-20-15 and 10 meters + pi network output « stable, efficient 
grounded grid circuitry + Power input rating: 1500 watts PEP SSB + 1000 watts CW 


+ 400 watts AM + can be driven by exciters in the 65-150 watt category, GSB-100 
and similar units + Low cost Type 811A tubes used in amplifier + long life silicon 
rectifiers replace older vacuum tube rectifiers in high voltage power supply « 


Antenna changeover relay is built in + panel switch allows tune up at low power 
* full vision panel instrument is switchable to indicate amplifier plate current or 
relative RF output + Dimensions, 812” high, 125%” wide, 17” deep. 

Model 43340 


G  @] N Ss ET Division of Young Spring & Wire Corporation 


801 SOUTH MAIN ST., BURBANK, CALIFORNIA 
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6% 


1000 KC to 
137 MC-.01% 
TOLERANCE 


Wire mounted, plated crystals for use by amateurs and experi- 
menters where tolerances of .01°% are permissible and wide- 
range temperatures are not encountered. 


Just any crystal in any oscillator will NOT combine to produce 
spot frequencies. These crystals are designed to operate into 
a 32 mmf load on their fundamental between 1000 ke and 15000 
ke. Overtone crystals operate at anti-resonance on 3rd mode 
and series resonance on 5th and 7th mode crystals. 


HOLDERS: Metal, hermetically sealed. FA-5 and FA-9 are HC/6U 
pin type while the FM-9 is an HC/18U pin type. 


FREQUENCIES (Specify crystal type and frequency when ordering.) 


"FAS and FAS Price [Fm 
1000- 1499 kc Not available 


Fundamental . | Not available 
Not available 


__ [15000-20000 ke $5.50 | 15001 - 19999.999 kc 
10- 14.99 mc $4.40 | Not available 
Overtone (3rd) 15- 29.99 mc $3.30 | 20- 39.99 mc 
30- 59.99 mc $ 4.40 — 40- 59.99 mc 5 
60- 75.99 mc $495 | 60-89.99 mc 
Overtone (5th) 76- 99.99 mc $7.15 90-100 mc 
_ = Not available ee | 101- 110 me 

Overtone (7th) 100- 137 mc 3 9.35 | Not available 


Overtone crystals are calibrated on their overtone frequency. 
They are valuable for receiver-converter applications and are 
NORMALLY NOT UTILIZED IN TRANSMITTERS, since 
only a small amount of power is available under stable oper- 
ating conditions. 


CALIBRATION TOLERANCE: = .01% of nominal at 30° C. 


TEMPERATURE RANGE: —40° to -++- 70° C. + .01% of freq- 
vency at 30° C. 


DRIVE LEVEL: Recommended, maximum 3 milliwatts for overtones; 
up to 80 milliwatts for fundamentals, depending on frequency. 


ONE DAY PROCESSING... 


Orders for less than five crystals will be processed 
and shipped in one day. Orders received on Monday 
through Thursdays will be shipped on the day follow- 
ing. Orders received on Friday will be shipped the 
following Monday. 


nate FoR jai aaviaie FREE! 
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6 METER 
TRANSCEIVER 


A Compact, Top Quality Station for just $119.28! 


CHECK THESE EXCLUSIVE 99’er FEATURES: 
@ Dual Conversion SUPERHET with Squelch, Noise ® 8 Watt Crystal-Controlied Transmitter. 


Limiter, S Meter, AVC. @ 9 Tubes and Rectifier — 14 Tube Performance. 
7 ma apap is @ Completely Wired and Tested with AC Power Supply. 
— Selective — Vernier Tuning — ; : 
Built-in § : Lf @ 6/12 Volt Mobile Adapters Available. 


Legg LABORATORIES 


RT. 53, MT. TABOR, N. J. © OAkwood 7-6800 


Ask your Clegg Distributor (listed below) for full information, He'll be glad to serve you. 


Arizona Maryland North Corolina 
Southwest — Devices, Phoenix Key Electronics, Wheaton Dalton-Hege, Winston-Salem 
i ‘alifornia Massachusetts Ohio 
Henry Radio, Los Angeles, Severns, Hemet De Mambro Radio Supply, Boston Universal Service, Columbus 
Western Radio & TV Supply, Son Diego Radio Shack, Boston Sternbergs, Inc., Cincinnati 
Mission Ham Supply Co., Riverside Graham Radio Co., Reading Oklchome 
Connecticut — Michigan Radio, Inc., Tulsa 
Kaviman Electronics, Bridgeport Purchase Radio Supply, Ann Arbor Pennsylvania 
Delawore Radio Parts, Inc., Grand Rapids Tydings Company, Pittsbu 
Delaware Electronics Sup., Wilmington Sinead Eugene G. Wile, Philadelphia 
Florida Henry Radio, Butler South Carolina 
Amoteur Radio Center, Inc., Miami Walter Ashe, St. Louis Dixie Radio Supply Company, Sumter 
leat New Mexico South Dakota 
Allied Radian ‘Chicogo Car Parts Depot, Roswell Dakota Supply, Yankton 
pre~mat Valley Engineering, Los Alamos Virginia 
io 3 ‘ 
_ New Jerse Key Electronics, Arlington 
Brown Distributors, Fort Wayne 4 y - Y » Arting 
lan Sickle Radio Supply, Indianapolis Federated Purchaser, Mountainside Washington 
Van si Aceg % nenepen Terminal-Hudson, Newark Radio Supply Company, Seattle 
World Radio, Council Bluffs New York 
K Terminal Electronics, New York 
Acme Radio & T. V., Hutchinson Hesteen Recto Cosp., How Vern 
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ON 55 dns Ficee phe coors CAA ececee Bill Ashby K2TKN .............. ) 
Two meter ant for bile or fixed. Looks awful, works great! 

75M Transistorized Converter .................... Harold Johnson WA6DZL ....... 12 
Nice little one evening construction project. 

Precision Capacity Measuring .................... John Reinartz K6BJ ............. 14 
Right down to a fraction of a mmfd. 

DO in etek ean sah de a Dave Brown K2IGY ............ 16 
When the sun spot nul! will really come and what it will be like. 

73 Tests the M-100 Modulator ................... Charles Spitz W4API ........... 20 
Just how good is that gate modulator put out by Electrotone? 

AM Modulation Monitor ..............-...0.00.. James Tonne W5SUC .......... 24 
A bit complicated, but great for perfectionists. 

Modifying the KT-200 Receiver .................. ME vi oéc i cavesaccive 30 
Bill claims this is a real good deal wth these few changes. 

Pandapting Adaptor, Part! ...........-.......... John Ellison W6AOI ............ 33 
Moderately simple device connects your receiver to your ‘scope. 

Paes TD GOUT oo 5 ec nn cncc wns ccecsces Vernon Trexler WS5SIUR .......... 38 
Transistor device keeps you from overmodulation. Clever. 

RR eer erent er Allie Peed K2DHA ............. 39 
On writing to manufacturers about your miseries. 

PS ocak Chanckhhnvesgstnabeveianwces Wells Chapin W8ONL ......... 4l 
Thought you’d get a kick out of this bit of antiquity. 

TU non ccd sch deckacsckatcancubeha Jim Kyle K5JKX/6 ............. 44 
Punch a few holes and get some real mileage out of a card file. 

ee die nase kunt ee BC ik adn nto Stee Xe ob a akeae 51 
Part I, all about power supplies. 

I nn ok aon nd eK adicwedine mane Dave Brown K2IGY ............. 54 
DX men please note that this is the most accurate forecast in print. 

ad. od Sl. wou oad écvderes Ken Johnson W6NKE ........... 56 
Do’s and don'ts of DX hunting. 

Misc.: Staff: 
Po ke rere rr eT 3 editor-publisher ............. Wayne ome beg 
de W2NSD [editorial] ..........++-++- : oe Den Sith W3UZN 

+ ae i RR ee pe i 5 
ererscsotcec 0) pagan daa : See Marvin Lipton VE3DOX 
Whipping Things Up ...........+-..+++5 13 associate editor .............. Charles Spitz W4API 
Don't Break Those Good Taps .......... 29 photographer .............. Joe Schimmel W2QDM 

Q ee errr rrr en Virginia 
Meter Insulation .........-.-.+..sse+es MD. IND ice cheat aial Old, Beat-Up Porsche 
Field Day Power Source ..........-...++ OR SII o0i.ce as cawccccn Ye Olde O'briene Presse 
AF MARS Technical Net ...........---» 43 Western Representative: Jim Morissett WA6EXU 
Subscription Form .............+.-: post card Box 847, Reseda, California. Ph: DI 5-2077 
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(never say die) 


The cards from the May issue have been 
coming in quite satisfactorily. They’ve kept 
me up to all hours hacking the information 
requests out for advertisers and toting up the 
article votes. The addition of the “Message 
to the editor” to the card this time resulted 
in a slightly puffed ego from all of the kind 
werds. Some few suggested things they’d like 
to see in print. It struck me that this might 
act as a spur to fellows who may have just 
what these chaps want, but haven’t written 
it up yet. So how about making a note of 
something you’d particularly like to see in 
print on the card this month . . . and don’t 
forget to fill in some of the information re- 
quest blanks. 

Some of the items requested this month that 
stick in my mind are: anything on RTTY, 
more SSB articles, more VHF construction 
projects, a converter for the aircraft fre- 
quencies from 108-138 mc, how to take good 
equipment photographs, surplus conversions, 
etc. One chap wanted a 25 watt 160 meter 
CW rig to carry him through the next few 
years of the sunspot cycle. Almost anything 
transistorized is read avidly, and Nuvistors 
are still Nu. 


April Votes 


The card in the April issue just about 
snowed me under trying to count all the votes. 
They’re still coming in every day, but we have 
to stop somewhere, and besides, there no longer 
is any question about which article wins for 
the month. Here are the votes: 


Nuvistor Converter K8BYN ..... 1609 
Noise Limiter K5JKX/6.......... 1352 
Take Your Pick, Staff............ 972 
Tennessee Indians K2SJN........ 698 
Transistor Modulator KL7DLC.... 655 
Heathkit Twoer W3UZN........ 489 
Modulate Not Crepitate K4ZGM.. 428 
Calibration W4WQT ............ 426 
Have Wave Feeders W9HOV...... 377 
Power Meter K8ERV............ 358 
RF Noise Suppression K2TKN.... 355 
Boosting Command Audio K8SHDR. 307 
Big Cannon W6VVZ............. 297 
.. & «| | Aer 272 
Automation K5JKX/6 ........... 180 


When the 14th most popular article in an 
issue gets 180 votes, I’d say that we’re doing 
pretty well! 

Implicit-Explicit 
While on my way up to Rochester to give a 


talk at the Hamfest (and sell a few subscrip- 
tions), I got to mulling over the problem of 
getting fellows to build equipment and the 73 
approach to doing something about it. The 
more I mulled the more I was aware that my 
good old New England taciturnity had won out 
again and that I had said in much too few 
words what I had intended to communicate 
way back in the first issue. Bear with me while 
I elaborate a bit on the general theme. 


After leaving my former place of employ-. 


ment I spent a couple weeks kicking myself 
for not having left a year or two earlier and 
then decided that the best course of action was 
to take the bulls horns and put out my own 
ham magazine. I had been grumbling in my 
editorials for several years about the decline 
in home construction, but hadn’t figured any- 
thing to do about it. Now, with some time for 
investigation, I started taking a long look at 
the problem and came up with a theory that 
seems to be proving correct. A careful inspec- 
tion of the ham magazines made it obvious to 
me that they were largely responsible for the 
drop in construction. 

A quick riffle through the back issues of ham 
literature will bring this point home, I be- 
lieve. I found that there were only a handful 
of simple construction projects being published 
each year, and most of these were items for 
Novices and were of little interest to the bulk 
of the hams. I noticed that much of the 
gear being described had obviously been built 
in a well-equipped lab and had been tuned 
with lab test equipment that just isn’t found 
in many ham shacks. The very perfection of 
the gear being described is a psychological 
stumbling block for the chap who would like 
to duplicate it. 

Looking further in the ham magazines I 
found that the bulk of them were filled with 
operating news. It is axiomatic that every- 
one likes to see his call in print, but when 
it gets to where this is the major part of our 
literature then something is wrong. In addi- 
tion to large segments of the magazines being 
admittedly devoted to catering to this form 
of flattery, there are even greater bundles of 
pages doing the same thing under an assumed 
name. I had tried, unsuccessfully, to change 
this course of events in years past, and de- 
cided that now was the time to correct this 
problem. You see, I envisioned special interest 
columns as devoting their space to a discus- 
sion of technical topics, not to an extension of 
the operating news section of the magazine. 


(Turn to page 6) 
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Cbco 


Shysweeper Special 
6 METER HORIZON- 
TALLY POLARIZED 
ANTENNA FOR 
“HAM” STATIONS | 


EBCO ASTOUNDS THE EXPERTS—works out of moun- 
tain valleys where others could not be heard (Monon- 
gahela and Susquehana Valley VHF Trials). 


EBCO OUTPERFORMS THEM ALL—used almost ex- 
clusively by Motor City Mobile Club of Detroit and 
by many others who have “tested them all." 


AMAZING low-angle, high-gain performance. Puts the 
signal right where you want it, with plenty of "Sock!" 


200 to 300 miles ground wave on 6 meters with Gonset 
Communicator—MOBILE! 


SKYSWEEPER SPECIAL, 4 elements on 6 meters, high gain, 
perfect low angle radiation, heavy duty aluminum con- 
struction with extra duty, high quality polyethylene and 
CU CINNS o.c ono cn0shscnssiscsced $19.95 amateur net 
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(4 ELEMENTS) 


— COMPARISON" reported again and again. 


RUGGED construction throughout—can be attached 
to standard trailer hitch in rear— mounts 6’ above 
rear bumper, 


Models also available for 6-and-2 meters and for II- 
meter Citizen's Band. 


Write for information on special models and adapters 
for 2- and 3-band operation! 


Sold by major amateur dealers throughout the country. 


Instructions for coax matching stub included. Or for perfect 
match without stub, EBCO AUTO-COIL ($3.95) is now avail- 
able. 


Ebeo 6 y Co. Gate thru cow we Aw 
30240 CAMPBELL 
Box No. 416 Village Station 


WARREN, MICH., U.S.A. 


or from E » Gr 
P. O. Box 416, Village Sta- 
tion, Warren, Michigan, or 
P. O. Box 895, Los Amigos 
Station, Downey, California. 


Excellent for fixed station, too. (Like a beam pointed in all directions at 
once!) High gain—no rotator needed. 


Neat © Compact ® Non-Monstrous Appearance ® Corrosion- 
Resistant ® No Maintenance ® Built for Life ® Unaffected by 
Moisture ® Dimensionally Stable © Non-Breakable Even in Arctic 
or Tropical Temperatures 


Watch future issues of 73 for amazing reports on the EBCO! 
Don’t miss a ‘minute of mobile fun — order NOW! 
You CAN'T be disappointed in an EBCO! 
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NOW! 


TWO ANTENNAS 
IN ONE* 


*another First from Finco 


Patent RE 24,413 


Stacking Kit AS-62 $2.19 


The Only Single Feed Line 


6&2 meter 


COMBINATION YAGI ANTENNA 


from FINCO 


@ Heavy Duty Square Aluminum Boom, 
10 Ft. Long 

@ All Elements are Sleeve Reinforced 
And Completely Pre-assembled With 
“‘Snap-Out"’ Lock-Tite Brackets 

@ Boom Suspension Rods Are Supplied 
Completely Pre-assembled, Ready To Be 
Snapped Into Upper End Of Mast 


ON 2 METERS: ON 6 METERS: 
18 Elements Full 4 Elements 
1—Folded Dipole Plus Special 1 Folded 

Phasing Stub Dipole 
a) Comont Collinear 1—Reflector 
eflector ; 
4—3 Element Collinear ream 
ares 


—" 


Se 


6-4 6 Mater A2.10 2 Meter. 10 Element 


Amateur Net 
Stacking Kit age: "2 19 be Kit RAS. . th. 83 


Al4-10 1! 
A1¥4-10 114 Meter 10 Element Fa 
Stacking Kit AS-144 $1.26 
See Your Finco Distributor 
or write for Catalog 20-226 to: 


THE FINNEY COMPANY 


Dept. 20, 34 W. Interstate St., Bedford, Ohio 


A VHF column could well devote itself to tech- 
nical topics and continue to be interesting 
indefinitely without ever mentioning who was 
working whom and with what rig and antenna. 
The RTTY column could well continue forever 
and never exhaust the technical side of this 
facet of the hobby. Even a DX column could 
stick to technical topics, with discussions of 
antennas, low noise pre-amps, antenna switch- 
ing, feedlines, possible DXpedition sites, etc. 

The difficulty with running columns of this 
nature is that an editor would have to find 
fellows who are willing to work full time 
writing them, for they would take many times 
the effort to prepare that the present columns 
do. But then, why have columns at all? If 
something is interesting enough to be printed 
in a column it can just as well be run as a 
feature article. And that is what we are | 
doing with 73. The pages of 73 are open to 
anyone that would like to run a monthly col- 
umn... all you have to do is have enough 
interesting information and keep sending it in. 


Something New 


One thing that has bugged me for a long 
time are the articles that I occasionally have 
to reject because they are of too limited in- 
terest. These may be well worked out con- 
versions of surplus items, modifications of 
commercial gear, etc. Usually these are long 
articles and would be of interest to only a 
small fraction of the readers. I have a solu- 
tion that should be fine for both author and 
reader. On these long articles we would pub- 
lish a short article in 73 describing the equip- 
ment or modification and then make ‘the 
detailed instructions available for $1.00, half 
of which would go to the author. The other 
half would go teward defraying our costs of 
publishing the article, mailing it and keeping 
records on the whole operation. This is obvi- 
ously a looser for us, but it will serve a pur- 
pose. And who knows, once we get it started 
and find out that it is a good idea; we might 
raise the price just enough to make it break 
even. If you have any manuscripts that might 
fit into this category you might consider our 
proposition. 


Subscription Rates 


While we do not consider a subscrip- 
tion blank an absolute necessity for 
starting or renewing your subscription, 
it may simplify matters for you. We have 
bound one in his issue so it is not neces- 
sary to rip your copy of 73 all to shreds. 
Rates: $3 per year; $5 two years; DX 
operators $4 per year. Back issues: 50¢ 
each. Subscriptions start from current 
issue only. 
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Other patents pending 
6 & 2 Meter 
Model No. A-62 
Amateur Net A-62 $33.00 
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/ BROAD BAND\ 


EXCITER / TRANSMITTER 


ONLY ONE TUNING CONTROL: THE VFO 


REGARDLESS OF PRICE.... 


THE 200V IS THE STANDARD OF COMPARISON 
IN CONSTRUCTION, WORKMANSHIP, EASE OF 
OPERATION, STABILITY and AUDIO QUALITY. 


WRITE FOR NEW BROCHURE 


ee 


FREQUENCY COVERAGE 

3.5 - 4.5 MC YOU DON’T SETTLE 
6.5-=7.5 MC FOR “PARTIAL” FRE- 
13.5-14.5 MC QUENCY COVERAGE 
20.5-21.5 MC WHEN YOU BUY A 
27.7-29.7 MC 200V 


POWER INPUT: 200 watts PEP on SSB 
175 watts on CW, FSK, PM 
100 watts on AM 


CHOICE OF: LSB, USB, AM,PM,CW, FSK 


INVERSE AUDIO LIMITER 
PERFECTED AUDIO FILTER 

POWER OUTPUT CONTROL 
SILICON RECTIFIER POWER SUPPLY 
2" MONITORING SCOPE 

LOAD MISMATCH PROTECTION 
DOUBLE HETERODYNE CIRCUIT 
NEW MIXER CIRCUITS 


CARRIER SUPPRESSION: At least 50 DB, 
SIDEBAND SUPPRESSION: 50 DB, 
CALIBRATION ACCURACY: I KC. 
UNWANTED MIXER PRODUCTS: Down in excess 


of 50 DB. 
AUDIO RESPONSE: Approx. 200- 3800 Cycles. QW 
OUTPUT inherently matches load impedances of 
52 - 72 ohms. 


424 SRP ep r= pep 
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HE second most popular point of discus- 

sion, when a group of hams meet, is what 
form of antenna works best in a restricted 
space. When a mobile, horizontally polarized 
solution is required, the theories are many, 
workable practical answers few. Many years 
ago the writer, then WgETJ, shook up a few 
highway travelers by driving all over Missouri, 
Illinois, Indiana, and Ohio with a pair of 5 
element two meter beams, stacked and on a 
rotor, all mounted on the back bumper of the 
car. From the ridiculous to the sublime, many 
wild combinations were used, all good in 
theory, most poor in actual radiated signal 
or mechanical monstrosities. 

In 1949, I decided the Halo was the best 
mobile, horizontally polarized compromise— 
but it had to be designed properly. Most so- 
called Halo’s in use today are actually Ram’s 
Horn antennas. A true Halo is a shortened 
8JK flat-tap beam, so arranged mechanically 
that it has end-fire gain in all horizontal di- 
rections. Current must be fairly equal in all 
parts of the radiating portions and 180° out 
of phase at any two points opposite each other 
across the circle. Very little energy is radi- 
ated up or down; this is why a good Halo 
works out well in mobile installations, with 
almost 3db gain over a dipole’s best direc- 
tion. 

Few people understand the simple principles 
of why a Halo works, as evidenced by many 
commercial versions copied from bad infor- 
mation they have gleaned from VHF articles 
and columns of other amateur publications. 
Taking a dipole, folded or otherwise, and bend- 
ing it into a circle, does not make a Halo an- 
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tenna. The result is non-directional, in fact 
it doesn’t radiate well in any direction except 
up when installed near a large chunk of metal. 
A good 2 meter Halo is small, not over 10 
inches in diameter, better if only 8”. To reso- 
nate to frequency, of course, capacitor load- 
ing of the open ends is required, a lot of 
capacity! Thus, current is almost uniform at 
any point around the circle, end fire directivity 
across the circle becomes very evident, and 
radiation angle is low, very little up or down, 
most out where it does the most good. Radia- 
tion is practically uniform thru the full 360 
degrees. 

Enough theory—how about practice—spin 
your existing antenna around on its mounting 
while listening to a weak signal; if there is 
any variation in signal strength as the an- 
tenna is rotated about its mount, you do not 
have a good Halo, “picket-fence” phase-shift 
on reception has been evident, and physical 
mounting position will be critical; it is work- 
ing as a Rams Horn. 

Since Halo’s are not easy to get operating 
properly in actual practice, further investiga- 
tion seemed to me to be in order. An antenna 
type used in commercial FM Broadcasting for 
many years looked promising—it is the Slotted- 
Pylon. This antenna is a vertical pipe, 1/10 
wave length in diameter, approximately % 
wave length high, with uniform horizontal 
coverage. Of much interest is the fact that both 
top and bottom of the cylinder are points of 
zero rf. 

A full Pylon-Slot was constructed, mounted 
on the rear bumper of the car, and then the 
fun began. On two meters the sizes work out 
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as follows—10 inches in diameter, 60 inches 
high, with a 1 inch slot running vertically 
from top to bottom. The ends of the slot are 
shorted (the circle is complete), the top and 
bottom of the main cylinder can be left open 
or covered with metal with no difference noted 
in performance. 

This antenna was the center of attraction 
at the Syracuse VHF Roundup in 1959. It 
was a stand-out in a parking lot famous for 
real “out” mobile VHF installations. Many 
XYL’s left thanking heaven that their OM 
had only installed a sensible Halo (?) on 
their family heap. This antenna really pokes 
out a signal, approx 6db over a dipole, but 
a state cop can spot you a mile away—Tony, 
VES3DIR, almost ran his station wagon off 
the road when he saw me come over a hill, 
stove-pipe waving in the breeze! 

After cleaning out all country telephone 
lines in the area, and leaving a few dents in 
low bridges, I decided to see if the monster 
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couldn’t be reduced in size a bit, without los- 
ing too much signal. The “Abe Lincoln” is the 
result. 

This is shortened bottom half of a Pylon- 
Slot. It is mounted flush in the middle of the 
roof of the car, secured with wide masking 
tape, which is renewed occasionally. It can 
be fabricated out of any conducting material. 
A word of warning—certain sized holes cre- 
ate a siren-effect at various speeds—the unit 
pictured has a plexi-glass top, not to keep 
the rain out, but to keep it from becoming a 
very loud fog horn at high speeds. Size—10 
inch diameter, height 20 inches, slot % inch 
wide, and as mentioned, the slot and top are 
filled with 4%” plexi-glass. There are 2 x 2 inch 
tuning tabs across the slot at the top. This 
keeps the height down to a reasonable level. 

Tune up procedure is very simple—bring a 
grid-dipper coil up close to the shorted bot- 
tom of the slot. A good dip will be evident at 
the resonate frequency—adjust the spacing 
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of the tuning tabs for resonance at 146 mc. 
Attach 52 ohm co-ax—the shield to one side 
of the slot, the center conductor to the other 
side—-start about 2 inches from the bottom. 
While checking the standing wave ratio on 
the feedline with a bridge, move the taps up 
or down on the slot for best match. Do not 
re-adjust the tuning tabs, attempting to match 
the line, for this gets you into a vicious cir- 
cle. When the antenna is resonant, the im- 
pedance across the slot is resistive—zero at 
the shorted bottom, increasing almost linearly 
to prox. 1000 ohms at the top. When using 
co-ax to feed the slot, a balanced feed is ob- 
tained by dressing the co-ax snugly around 
the cylinder to the side opposite the slot, and 
bonding the shield braid of the co-ax to the 
cylinder at this point. In fact, the outer con- 
ductor of the co-ax may be bonded all the 
way around the side of the cylinder if de- 
sired. 

When properly matched, check the radiation 
pattern with a field strength meter. You 
should find only horizontal radiation, uniform 
gain in all directions, and aprox 4 db gain 
over a dipole mounted in the clear. 

The shortened Half Pylon Slot is ideal for 
2 meter and up mobile operation, and mounted 
on a mast, well up in the clear, at the home 
QTH is a real pleasure to use. A beam is 
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fine for DX, but is a pain in the neck for local 
operation. You just don’t realize how many 
people are on these VHF bands until you have 
used a good horizontal non-directional antenna 
feeding a low-noise converter. 

This antenna can be mounted many ways. 
The entire bottom, closed or open, is at zero 
rf potential as is the back area up the cylinder 
opposite the slot. If you fabricate the bottom 
plate of the cylinder of fairly heavy gauge 
metal, then a pipe flange or a TV mast clamp 
may be attached to the center, so that the Abe 
Lincoln may be top mounted on a pipe. The 
feed line may be brought down thru the pipe 
if desired; it can be installed inside the cyl- 
inder, slot, etc., just as described for outside. 
The Slotted Pylon antenna can be mounted 
with “U” bolts to the side of a mast or tower 
with some effect on the radiation pattern. The 
side away from the slot is placed next to the 
tower leg or mast. If a null in radiated pattern 
occurs, move the antenna around the tower 
to place the null in the least used direction. 

The full slot version may be stacked for 
additional gain. Procure a pipe of the desired 
diameter and cut slots vertically up one side, 
one wavelength apart between centers, and 
feed all slots in phase. A 1926 me. beacon 
antenna is currently being designed, 13 slots 
high, material is 156 inch 52 ohm co-ax. Ten- 
tative data, in excess of 15 db gain— 

Height—11 feet. 

Horizontal directivity—+1 db 360 degrees. 

Vertical directivity—approx. 15 degree beam 
width. ‘| 

Feed Impedance—52 resistive at 1296 mc. 

Apply leverage to W2NSD if full info is 
desired on this antenna. 

In summary, the Pylon Slot and the short- 
ened version fill a need in amateur communi- 
cations systems. Many variations are possible, 
why not see what it will do for you, after all, 
a 20 meter unit is only 16 feet high and 6.4 
ft. in diameter and set-up in your backyard 
would give the neighbors something different 
to discuss—as well as making you top dog in 
a WAC round table on SSB. eos MSTEN 


The Curta Computer 


This, the world’s smallest computer, is made in a 
tiny factory up in the mountains of Liechtenstein. Al- 
most unknown in this country, this is an incredible 
invention. It will do everything that a big desk type 
can do, though it is only 2” in diameter (214 
for the “big” Curta). If you have to do a lot of 
calculating in your business and you would like 
something smaller or less expensive than the Mon- 
roe or Friden, then send for literature. The “big” 
Curta has eleven keys and will give an answer ac- 
curate to 15 digits. You can multiply an 11 digit 
number times an 8 digit number and get your an- 
swer to 15 places. Adds, subtracts, multiplies, di- 


vides quickly and accurately. Takes only a few 
minutes to learn how to use. Rugged. 


Curta Model I—(11 places 
for result) .........- $125.00 


Curta Model Il—(15 places 
for result) .....+++++ $165.00 


Further Information? 
Write 


RADIO BOOKSHOP 


1379 East 15th Street Brooklyn 30, N. Y. 
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_ taken the time 


_ OF OUR HEARTS, 


THANK YOU 


‘We promise to continue 
todoallinourpower — 
merit your approval. 


I ! 
| NEW! 1 
6o-WATT CW Oy 
| TRANSMITTER CITIZENS 
Pat. No. D-184 | Kit $49.95 | BAND 
“Top auality” — ELecTRONIC | Wired $79.95 TRANSCEIVERS 
KITS GUIDE. Ideal for veteran or | pow by fnenedead a = 1. Single and 
reais modulation’ 80 through 10 | SOWCW, SOWexternal plate mod- | —_-Multi Channel Models Available. 
meters. ' ulation. 80 through 10 meters. l From Kit $59.95 Wired $89.95 
wicHteveR =| | - 
moouiaror. «| Sips caw . 
a r 2 
DRIVER “Gy ~ a PEAK-TO-PEAK © 
VTVM #23 
Kit $49.95 Wired $79.95 | #10. =| a-unenense ¢ 
Delivers SOW undistorted audic. | Kit $29.95 Wired $49.95 Kit $29.95 © 
Modulates transmitters having includes complete set of coils | > Wired $49.95 
RF inputs up to 100W. Unique 4 for full band coverage. Continu- =| wee ee 
over-modulation indicator. Cover ous coverage 400 kc to 250 mc. VACUUM TUBE VOLTMETER #221 > 
+5 $4.50. 1 500 ua meter. | ‘Kit $25.95 Wired $39.95 2 
4 * core | —~|00e: 1 =, RF SIGNAL 
} ono pe-sme | | ose * conontMamic 1 FS” @ __ GENERATOR 
| ‘ } a a © #324 
t@—@: OSCILLOSCOPE | | etihthle Tue | « @  ns0ke-435me) 
ete #460 «6©| (|e =as> a arransisron | Pee@@ @° Kit $26.95 
fete: —- Wired $129.50 “=~ TESTER #666 ———~- Wired $39.95 
Ss. Kit $79.95 | 95 Wired $109.95 | 
, Kit $69. ired $108. TV-FM SWEEP GENERATOR 
5” PUSH-PULL OSCILL | TUBE TESTER #625 | & MARKER #368 
| Kit $34.95 Wired $49.95 1 _Kit $69.95 Wired $119.95 


EICO, 3300 N. Bivd., L.1.c.1,N.¥. 7 
DC Send free Catalog & name of / Name 
neighborhood distributor. 

end free ‘Short Course for J pga 


Novice License.” en J 
1-Fl GUIDE: 1 


36-page STEREO 
25c enclosed for postage City 
& handling. / 


ENGINEERS: Excellent career opportunities in creative electronics design. Write to the Chief Engineer. 
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H. W. Johnson WA6DZL 
1115 Molinar Ave. 
La Puente, Calif. 


75 Meter 


Transistorized Converter 


I ‘ve tried several varieties of tube type con- 
verters for 75 meters, but none of them 
lived up to my expectations. Then I built a 
three transistor 75 meter mobile converter 
which has outperformed all of the previous tube 
types. Since it requires no B+ or filament 
voltage from the car radio it can be used with 
any existing auto receiver. It is presently in- 
stalled in my VW and is performing excellent- 
ly. The sensitivity is very good and my noise 
limiter has rarely had to be used. 

Several types of transistors were tried. I 
found that though other (3 lead types) P.N.P. 
rf transistors worked well in the rf stage, 
they are not as satisfactory since there is 
much higher gain available with the drift 


types, such as the 2N247. The CK768 mixer, 
chosen mainly because of its low cost, worked 
well. Several types of transistors were tried 
in the oscillator and all worked quite well, in- 
cluding the 2N404, chosen here because of its 
low cost. 

Wiring is not critical so long as leads are 
kept short. The use of sockets for the tran- 
sistors is highly recommended. The oscillator 
was easily brought into oscillation and was 
first adjusted using a wave absorbtion meter 
and lastly, while installed in the car. RF and 
mixer coils were also peaked in the auto to 
approximately the center of the band (3.9 mc). 
An NE-2 neon light was installed across the 
input tank to afford some degree of protec- 
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tion against too much transmitter rf injuring 
the 2N247. A zener diode would of course pro- 
vide even better protection. The crystal fre- 
quency was chosen only because I wanted to 
tune the 3800 to 4000 ke portion between 700 
and 900 ke. Any other crystal frequency can 
be used to create the desired output frequency. 

For the cost conscious, a comparison of 
prices taken from a leading catalogue house 
showed the three transistors to be considerably 
less in cost than suitable tube counterparts. 

All in all this converter has been a most 
rewarding project. 


Parts List 
Crystal—Approximately 3100 ke (or from 2850 to 3200 


c). 

Cl thru C3—Chosen to cause the coils to grid dip to the 
desired frequency. 

Cl1-3—All were between 50 and 90 mmfd. 

C4—360 mmfd mica or equiv. 

Li—Wound on 4” diameter slug tuned forms. No. 30 
enamel wire. Approximately 40 or so turns. Link is 4 
or 5 turns close wound over cold end. Tap is 4 of 
the total turns up from the cold end. Grid dip to fre- 
quency. 

L2—Same as L1 except, it has no link. Taps are % and 
\% of the total turns, counted from the cold end. 
L3—72 turns No. 34 enamel wire on a %” dia. slug 

tuned form. Link is 5 turns on cold end. 

L4—150 turns of No. 30 enamel wire on a \” slug 
tuned form. Winding length was approximately 1 inch. 
Close wound in layer fashion. Link is approximately 
8 or 10 turns close wound on the cold end. 

L4—Alternate Miller—4514 with a 10 turn link wound on 
the cold end. 

All tuned circuits were grid dipped. All of the wire 
was close wound on the forms. All capacitors Cl thru 

C4 should be mica or equiv. 


Whipping Things Up 


This is directed to you “mobileers.” When 
you make a mobile installation, has it occurred 
to you that if the antenna (rear bumper 
mounted as most are) is on the RIGHT hand 
side of the car (viewed from the rear), you’ve 
got a better than fifty percent chance of trim- 
ming tree limbs, scaring old people and knock- 
ing off hats than if it were mounted on the 
LEFT hand end of the bumper? 

That’s right; mount the mobile antenna on 
the LEFT hand side of the car and you’ve got 
a clear area ... right down the center stripe 

. without the possibility of lawsuit for scrap- 
ing things and stuff which may overhang or 
come precariously near the edge of the OUT- 
SIDE traffic lane! 

More than that, you’ll probably require a 
lot less maintenance than a RIGHT hand 
mounted (from the rear) antenna will call for. 
Give it a thought, Bud! 

-.. W70E 
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Precise Capacity Measurements 


You can do it too 


0 be able to make a capacity measurement 

down to a fraction of a micro-microfarad 
in the range from 1 mmfd to 300 mmfd is con- 
sidered quite an achievement especially if you 
use equipment that most amateurs have in 
their hamshack. The least General Radio 
wants for such a bridge is $360.00 plus the 
cost of a number of accessories that may 
cost as much again. 


Fig. | 


The classic bridge that is fundamental in 
most commercial bridges is as shown in Fig. 
1. Many refinements are built into this funda- 
mental design when used for precision meas- 
urements, such as shielding of the standard 
condenser and the various other components 
including an output transformer to which ear- 
phones are connected. The trouble is that you 
have to go about buying at least the calibrated 
standard condenser. Even after you have it 
installed in your bridge you are no longer sure 
that the calibration has been maintained. 

To overcome these problems and to be able 
to use a good garden variety of variable con- 
denser as the standard, do away with the need 
for a 1000 cycle oscillator and the earphones, 
be able to measure to plus or minus 1 or 2 
tenths mmfd, have no problem when connect- 
ing into the bridge because of lead capacity 
troubles and do this to the full extent of the 
capacity of the standard used, was the goal 
I set myself and was able to attain. The final 
circuit is shown in Fig. 2. 

Let us start with a National Velvet Vernier 
Dial. The dial itself reads from 0 to 100 and 
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the vernier gives us 1000 divisions. If we use 
a good broadcast receiver 350 mmfd straight 
line capacity condenser, and use it over that 
portion between 10 and 90 divisions on the 
National dial, we have about 300 mmfd that 
are useful to us spread over 800 divisions. 

We balance the 300 mmfd with a fixed ca- 
pacitor of a like value and thereafter forget 


it. All measurements are made by connecting. 


the unknown condenser across the standard 
condenser and rotating the National dial 
toward a lesser value until we have again 
come to the original balance. The value of 
capacitance we reduced the standard to, will 
be the value of the unknown condenser. In 
the case just outlined, you will be able to read 
to plus or minus 0.2 mmfd, be it for a 10 mmfd 
or 300 mmfd condenser. 

How do we know what the standard con- 
denser calibration is? We go about it this 
way; let us suppose that we have an initial 
balance with the National dial reading just 
90 divisions. We obtain a small fixed capacitor 
of say 100 mmfd and have it checked at some 
lab to a fraction of a mmfd. Let’s say it reads 
exactly 98.6 mmfd. Obviously the original 


Fig. 2 


balance is restored when the standard con- 
denser is reduced by that same amount. If the 
dial and vernier read 57.1 the standard has a 
value of 3 mmfd per division and therefore 
we can read to 0.3 mmfd or plus or minus 
0.15 mmfd. Having checked quite a number of 
straight line capacity condensers, these were 
all found to be remarkably consistent. Those 
condensers with ball bearings were of course 
the best. 

100 kilocycles is the frequency used to actu- 
ate the bridge. A simple driver is shown in 
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Fig. 3. It is a simple multivibrator circuit and 
may be a free running type or it may be 
crystal controlled. If you have one of the old 
style 1-inch square crystals you will find that 
no matter what its frequency is as the funda- 
mental frequency, it will also because of the 
1-inch dimension operate at close to 100 ke in 
a multivibrator circuit. This will hold the 
frequency quite constant and will result in a 
stability that will hold for hours at a time. 

The resistors are 1 watt rating and four 
as near in value as can be obtained should be 
used. The meter is a 25-0-25 micro-ammeter. 
If you are good at such things, bend the needle 
edgewise for greater ease of reading the same 
point at zero. Those who have a L&N Stu- 
dents galvanometer should use it. The ac- 
curacy of the reading will be improved due to 
the suspension type of movement as against 
the pivot type in the first mentioned meter. 

Whenever a condenser needs to be measured 
and leads several inches long have to be used, 
these leads are first connected to the stand- 
ard and are so adjusted that they will not be 
changed in configuration when attached to the 
unknown condenser. The lead capacity can be 
read from the change necessary to the stand- 
ard reading and the new reading is then the 
one used to subtract the final reading from 
when the unknown has been connected and 
a balance has been obtained. Suppose the 
normal balance is always 94 div. on the dial. 
With leads connected a new balance is obtained 
at 89 div., and with the unknown connected it 
is 50 divisions. Since in our case the standard 
has a value of 3 mmfd per division, we find 
that 89 minus 50 times 3 is the capacity value 
of the unknown and in this case is 117 mmfd. 
In this manner any lead value is obviated. 

If known values of fixed capacities are add- 
ed to the balance condenser, the range of the 
device can be extended as desired. The known 
additional value is then added to the value 
obtained from the dial reading. 

If that part about having a lab check out 
your 100 mmfd condenser has you stumped 
then perhaps we can make a deal. I’ll test the 
value of any 100 mmfd postage-stamp size 
fixed condenser for anyone that sends me a 
self-addressed stamped envelope and 25¢ along 
with the condenser. I am using a General 
Radio type 722 Precision Condenser in the 
circuit, so I can give good precision. . . K6BJ 
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_ GET THE MOST. 
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wri YOUR HAM STATION 


IMPEDANCE MATCHING by Alexander Schure, Ph.D., 
Covers impedance matching in electrical and elec-@ 
tronic circuitry. Provides detailed information on 
how to obtain maximum power transfer between 
any type of generator and load. Dealing initially 


4with maximum power transfer in d-c circuits, the 
text covers inductance - capacitance relationships, 
vector notation and the j operator. Impedance 
matching devices, their application at audio and 
radio frequencies and in transistor circuits are cov- 
ered. $166-23, $2.90. 

SHORTWAVE PROPAGATION by Stanley Leinwol: 4 


(Radio Frequency & Propagation Mgr.— Radio Free 
Europe)..Of special interest to those concerned with 
radiocommunications. This review in QST( May 1960) 
sums up the book’s vital interest to all amateurs: 
‘*... written at just the right level for the amateur 
interested in ionospheric propagation ........... 
There is... background material—necessary for an 
understanding of the subject—on the ionosphere, on 
radio waves, on sunspots and the sunspot cycle,*all 
treated in language that is easy to follow. 


Of special interest to QST readers are chapters on 
amateur contributions to knowledge of wave propa- 
gation and a forecast—advanced with admitted cau- 
tion!—of probable amateur-band conditions during 
the coming sunspot cycle. Throughout the book the 
reader is introduced to various interesting aspects 
of propagation: one-way skip, for example, scat- 
ter, meteors, auroral effects —all the things that 
hams continually encounter in everyday operation. 
It would be hard to find a question about propaga- 
tion in the 3-30 Mc. region — at least the type of 
question that an amateur would ask—that isn’t cov- 
ered somewhere in this bool, even if only (of neces- 
sity) by the statement that the answer hasn't yet 


been discovered.” $231, $3.90. 
> RIDER GLOBAL TIME CONVERSION SIMPLIFIER by 


Lt. Col. John G. Daiger (Ret’d). No matter where 
you are located you can tell at a glance what time it 
is anywhere in the world with ease. It lists small 
towns and large cities around the world; large cities 
and small towns in the United States. It is color- 
keyed to tell you immediately the correct day. Cor- 
rects for areas that have Daylight Saving Time. Has 
conversion tables for those who use 24-hour calcu- 
lated system. Colorful chart and map makes it 
usable to anyone. #238, $1. 


HOW TO USE GRID-DIP OSCILLATORS by Rufus 
P. Turner K6Al. The first book ever devoted en- 
tirely to grid-dip oscillators tells you how to con- 
struct and use this very versatile instrument with 
best possible results. It is applicable to all kinds of 
radio receivers and transmitters, also to television 
receivers. The grid-dip oscillator is a troubleshoot- 
ing device—an adjusting device—a frequency meas- 
uring device —applicable to circuits and components 
in circuits —to antennas; also a signal source of 
variable frequency. #245, $2.50. 


cer YOUR COMMERCIAL - ___ 


TICKET EASIER WITH... 
RADIO OPERATOR'S LICENSE 
Q@ AND A MANUAL 

by M. Kaufman 

Now available 6th edition 

up to the minute 

The BEST book for FCC 
License Preparation 

Covers élements 1 thru 8. 
The only book with complete 
discussion of answers to every 
technical question in the FCC Study Guide. 

Makes it very easy to answer multiple choice 
questions. #130, cloth, $7.10 

Available ot your electronics parts distributor, or order direct 


JOHN F. RIDER PUBLISHER INC. 


116 West 14th Street, New York 11, N. Y. 
Canada, Chas. W_ Pointon Utd 
66 Racine Rds Rexd 


6th EDITION 
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Part II 


Propagation 


AST month in Part I, I covered the Sunspot 
Cycle and gave a prediction of smoothed 
numbers for the remainder of the cycle which 
I think will have its minimum by June 1964. 
Part II is going to cover the different varia- 
tions in MUF by presenting a circuit analysis 
of the path New York to England along with a 
SPECIAL PROPAGATION CHART for the 
coming Winter season, 1961. 

The MUF (Maximum Usable Frequency) 
is the highest frequency that will propagate at 
a given time between two points of communi- 
cation, and any frequency higher than the 
MUF will not reach the other end of the cir- 
cuit. Frequencies below the MUF (especially 
those lower by a factor of 2 or more) require 
an excessive amount of power to give satisfac- 
tory signal to noise ratios. The MUF for any 
given circuit varies with the time of day, sea- 
son of the year and with the Sunspot Cycle. 
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Fig. 1 illustrates the Diurnal variation in 
MUF along with the Ham Band Frequencies 
(HBF) that should be used. During the night- 
time hours the MUF’s are quite low and the 
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HBF is the 40 meter band. As soon as the 
Sun rises however, the MUF rises sharply to 
a maximum following the zenith angle of the 
Sun and then falls back down again as the 
Sun gets lower in the sky. Notice how the 
HBF follows this curve. It is this plot of the 
HBF that appears each month in the Propaga- 
tion Chart for each of 42 different paths. 
What is important to note is that the MUF 
and HBF varies with the rotation of the 
Earth on its axis and with the angle of the 
Sun in the sky, and that moving from one 
HBF to another is a jump by a factor of two 
which means that the HBF for the time given 
is the best frequency that we can use for 
hamming. 

Besides the daily variation in MUF there 
are Seasonal variations and these are shown 
in Fig. 2 and Fig. 3. Here we see that the 
diurnal variations are different for each month 
of the year. First, notice that (Fig..2) the 
Sunspot number is decreasing as the maximum 
value of MUF for each month decreases as we 
go from Winter to Summer. Next in Fig. 3 we 
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see that the maximum value of MUF in the 
diurnal curves is increasing from Summer to 
Winter as the Sunspot number is still decreas- 
ing! This is the Seasonal variation in MUF 
which is independent of an increasing or de- 
creasing sunspot number. Notice too that the 
nighttime Winter frequencies are lower than 


2 a a a 


f 


in ia SER SBE Si RR Gi 
ca j 


si 
zee $8) 3 
BagSei tet inet 3 


hoe eA a 


the Summer nighttime frequencies and that 
the Winter daytime frequencies are higher 
than the Summer daytime frequencies. It can 
also be seen that the highest MUF is reached 
later in the day in the Summertime than in 
the Winter. 

The seasonal curves can be placed into three 
basic groups, each group containing a basic 
type of curve covering four months as fol- 
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Fig. 5 


lows: Winter Season—November, December, 
January and February; Equinox Season— 
March, April, September and October; Sum- 
mer Season—May, June, July and August. 
These basic curves are shown in Fig. 4, Fig. 5 
and Fig. 6 along with the Cyclical variation 
with sunspot number. 

In Fig. 4 the highest HBF is 28 me and this 
is reached when the sunspot number gets into 
the fifties. The lowest HBF is the 40 meter 
band until the sunspot numbers get as low as 
fifteen or lower, when the 80 band is the night- 
time HBF. From this set of curves we can 
see that there should be some 28 me activity 
this Winter, if the sunspot numbers follow 
those predicted in Part I, for the New York 
to England path. 

From Fig. 5 we can conclude that there 
will be no 21 me openings in September and 
that during the daylight hours the best HBF 
will be 14 me and at night 7 mc. Towards the 
end of October when the transition from the 
Equinox curve to the Winter curve comes, is 
when we will find the first 21 me openings to 
England. 

(Turn to page 59) 
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HERE’S A NEW HEATHKIT’ 
GROUNDED GRID KW LINEAR...JUST 5229% 


The new Heathkit Warrior" is a completely self-contained, desk-top kilowatt linear, loaded with special 
features, at half the cost of comparable units! Compare feature for feature, quality component for quality 
component, you'll find no shortcuts . . . only the finest watt-per-dollar value in a linear amplifier on the 
amateur market today! 

CHECK THESE FEATURES... 


Maximum power input: SSB—1000 watts P.E.P., 


CW—1000 watts, AM—400 watts (500 watts using carrier Completely self-contained ... HV, Fil. and Bias supplies built in. 
i pont en pn pg Hh gy Versatile ... May be driven by any 50 to 125 watt transmitter 
} quency. Output circuit: Variable pi-nctwork (50 to 75 or exciter—no matching or swamping network required. 
| onms), Input circuit: Broad banded—requires no tun- Efficient . .. Stable grounded grid circuitry allows most driving 
| pay a ee en Ga a power to appear in output for up to. 70% efficiency. 
i Switch-selected, grid current, plate current, high volt- Oil-filled capacitor . .. And 5-50 henry swinging-choke provide 
' age and relative power output for ease of loadina. the excellent dynamic regulation required for high peak power 


Tube complemem: 4-811A_ 2-866A. Size: 19" W 


x 11%" H x 16°D output with low distortion. 


Inexpensive tubes .. . 4 paralleled 811A’s and 2-866A’s, forced- 
air cooled by silent built-in fan. 
Stable. .carefull design provides a high degree of over-all sta- 
bility in conjunction with the grounded grid circuit configur- 
ation. 
Exclusive . . . Internal RF shielding of plate circuit for maxi- 
mum TVI suppression. 

7 Interlocked switching . . . prevents accidental application of 


oa ; E ‘ j HV before switching on filament and bias. 
i ‘exceliiens Rugged construction . . . 16 gauge steel chassis— 14” aluminum 
This inside view shows the neat circuit layout front panel —welded one-piece cabinet. 
and husky components that emphasize quality. Kit Model HA-10. . . 100 Ibs. $23 dn., $20 mo...... $229.95 


Note the internal shielding of plate circuit for Assembled Model HAW-10... 
maximum protection against TVI. Sse I 5 onic cnacccencdtccennnns $329.95 


j|HEATH COMPANY 


| Benton Harbor 11, Michigan 


FREE CATALOG 


Send today for 


| [_] Please send my Free copy of the complete Heathkit Catalog. 
your Free Catalog 


Hescribing over ] 

200 different NAME 
Heathkit products | 

n Hi-Fi, Test, | Avpress 
Amateur Radio, 


arine and General 
@nsumer fields. 
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Tests 


The Electrotone M-100 
Gate Modulator 


P you are the average ham, or more active 
than average, you may have passed this 
unit by without thinking too much about it 
filling a place in your hamshack. After all you 
may have everything. Well, almost everything! 
I admit seeing the advertisement in the No- 
vember issue of 73, but since it talked mainly 
about commercial or home brew CW transmit- 
ters, and having no such plans at the time, 
my curiosity was not sufficiently aroused. 
Actually, there are many more applications 
for the M-100 around the average shack than 
the advertisement implied, whether as a part 
of the main transmitter or as an adjunct to 
other projects. 

This is a completely self-contained audio 
system from mike input to modulator output 
with internal power supply, weighing only five 
and one half pounds in a compact cabinet 
about 5x6x7 plus in size, and containing clip- 
ping, filtering, over-modulation insurance, 
carrier control and even a 1000 cycle audio 
generator to take care of the whistlers! 

Since the M-100 is designed to be inserted 
electrically in your amplifier screen, it ob- 
viously is limited to applications where screen 
grid tubes are used, and where a screen volt- 
age of 400 or less would apply. This is not 
much of a hardship, since screen grid tubes 
are the most commonly used in transmitters 
and amplifiers. There is nothing tricky or dif- 
ficult in hooking up the unit or operating it. 
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1420 S. Randolph St. 
Arlington 4, Virginia 


Of course your transmitter must have the 
stability which is required of all good phone 
operation. Although CW needs stability too, 
defects show up more readily when any rig 
is modulated. Everyone on phone should oc- 
casionally turn on a bfo just to see how many 
rigs are wobbulating while modulating! 
There is nothing in the M-100 which of 
itself would cause such untoward effects, and 
in fact there is a distinct advantage in it’s 


Application: To modulate CW transmitters or 
linear amplifiers. Used with Tetrodes or pen- 
- tedes, single, parallel or push-pull in the range 
from 10 to 1000 watts, where 400 volts or less 
| Bag rex for the screen. 
& urea 
e 5. 
Power: ‘hae. 50/60 cy, 30 watts 
Input: Crystal or dynamic mike 
Bandpass: 300-4000 cycles 
Tone: 1000 cycle generator 
Limiting: Speech clipping, negetive and posi-— 
tive peak over-modulation prevention 
Qutput: 400 peak de volts maximum, 40 ma 
instantaneous dc current 
‘Guarantee: Two years including vopbacenaie of 
parts and labor; tubes for 6 months 
Net Price: $49.95, delivered in U. S. ‘ 
Manufacturer: Electrotone Laboratories, 2717 
_ North Ashland Ave., Chicago 14, Illinois 
- Controls: On-Off Switch, Modulation Level Con- | 
 teol, Carrier Level Control, Tone Generator 
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low power requirement even when modulating 
a high power transmitter due to the absence 
of line voltage fluctuation caused by high level 
class B modulators reacting on a VFO. 

The series gate modulator system was de- 
scribed in the November 1, 1957 issue of Elec- 
tronics, and in the R.S.G.B. Bulletin of May 
1959. The manufacturer also publishes an ex- 
cellent brochure giving a detailed technical 
description of the circuit operation, for which 
he should be commended, and which is avail- 
able to all who write. 


Fig. 2 


Note the schematic diagram in Fig. 1. The 
operation is best stated in terms of de and ac 
state consideration. For the de state, if the 
grid of V-3A is biased to the cut off point, 
then the full B plus potential appears on the 
plate and is direct-coupled to the grid of V-3B. 
V-8B conducts fully and the voltage drop 
across the cathode resistor R-15 is applied to 
the final’s screen. Hence, a full rf carrier is 
obtained. As the slider of the carrier confrol 
potentiometer is moved towards the cathode 
side of V-3A, the bias on the grid diminishes 
and V-3A starts to conduct, resulting in a volt- 
age drop across its plate load resistor R-14. 
The reduced voltage appears on the grid of 
V-3B and reduces the plate current of V-3B 
proportionately. Hence, the positive potential 
applied to the final’s screen is reduced and rf 
carrier level is low. 

In considering the ac state, with the bias on 
the grid of V-3A set by the carrier level con- 
trol to approximately 1 volt negative, the de 

(Turn to page 22) 
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Self supporting; 
easy mounting; 


i a no traps or 
+. ] Economy radials. Heavy 


Just WRL litumitrenics 
$] 095 Verticals installation. Up 
; to 1000 watts. 
~~ 80-10M Coax fea takes 
; oy 
Hermetically onan. Gea 
Sealed — . ft. 
Filter Choke instructions 
ust f ‘d- 
soe dtc $1495 ware, irriite 
50 Ohm DC pperee 
10 KV Insulation Drive 3” pipe in 
74 high I: 
7 ” on c 
bas Ag — base. All band 


39 Ibs. matching coil 


then tapped for 


Order 7E6 band in use with 
special tap sup- 
plied. Wt.: 8 Ibs. 

Order V7-G-6 


Never Before 
Such Savings! 


New 15° RG8/U on house. 
coax with Order V7-B-6 


83-1SP plugs 
each end. 
PRMMES. SAVINGS 
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Same as above but 
with wall brackets 


for side mounting $] 295 


SAVE 70% 


x 


Streamlined — 

Cabinet/Chassis Delay an 

Control Relay 
Just $195 


Perfect for any Xmttr., 
linear, etc. Supply 


Complete with un- 
punched matching 
panel. Perfect for 
experimenter, 
builder. Use for 
transmitters, ampli- 
fiers, receivers, ete. 


115 VAC to the time 
delay relay and in 20 
seconds it actuates the 

control relay which 

has 10 amp SPDT 

contacts to control 
eqpt. Both may be un- 
plugged from bracket. 


Order 7T6 


L 
12) 
Ww 
D 
1°) 
Ww 
N 
P 
A 
Y 
M 
E 
N 
7 


Order 7X6 
Only $395 
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voltage applied to the final’s screen is low, and 
therefore the rf output is low. If an audio 
voltage of 1 volt peak is now applied from 
V-2 to the grid of V-3A, it will be amplified 
by V-3A and appear through V-3B at the 
screen of the final and will modulate the low 
rf output approximately 95%. The mean dc 
potential of the final’s screen remains constant. 
If the audio voltage applied to V-3A is in- 
creased, grid current will flow in V-3A. A 
negative charge will build up on C-9 propor- 
tionately to the peak amplitude of the applied 


audio, This additional de bias applied to the 
grid of V-3A will cause the potential on the 
plate of V-3A and the grid of V-3B to rise. 
The mean screen potential of the final will 
rise too, resulting in increased rf output. 

The increased audio voltage at the grid of 
V-3A will appear as an amplified voltage at 
the final’s screen relative to its previous level, 
but as the mean screen potential has also been 
raised the rf carrier is again modulated ap- 
proximately 95% and no _ over-modulation 
occurs. 

The bias on V-3A will increase until a limit- 
ing condition is reached where the bias built 
up on the coupling capacitor C-9 cuts off V-3A. 
No further audio voltage can reach the final’s 
screen, the de potential of which is at maxi- 
mum; thus positive over-modulation is pre- 
vented. Negative peak over-modulation is- 
prevented because the de screen potential of 
the final can never fall below the level selected 
by the carrier control potentiometer; the audio 
voltage can only modulate this screen dc po- 
tential to produce full modulation. 

Effective speech clipping is obtained by in- 
creasing the audio voltage input above the 
level that will produce approximately 95% 


(Continued on page 49) 
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0- the novice. * 
: 
1- : N 
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MODEL TM-14 x 
u FIELD STRENGTH METER N 
, 37.50 Complete, no wires to connect. . 
- Monitor transmitter output, ® 
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A Universal AM Monitor 


H™® is a high quality modulation monitor 
that will give a dependable indication 
with any mode of AM transmission. It re- 
sponds to the positive peak value of rf output, 
regardless of whether conventional or sup- 
pressed carrier transmission is employed. Or, 
at the flip of a switch, it will indicate average 
output. The detected envelope is available for 
oscilloscopic observation, and an audio am- 
plifier provides an output for headphone moni- 
toring. The metering, oscilloscope and audio 
circuits are electrically isolated and non-inter- 
acting. 

In conventional monitors, the carrier must 
be present in the usual amount. Such a moni- 
tor is relatively easy to fabricate. To the 
author’s knowledge there has been no data 
published on a monitor which will successfully 
operate on a suppressed or partially sup- 
pressed carrier signal. Suppose you’re operat- 
ing a phone transmitter using single or double 
sideband, and decide to crank in some carrier 
for an uninitiated fellow on the other end. 
How much carrier to insert usually remains a 
mystery. The usual modulation monitor won’t 
help you in the least in such a situation. 

All this comes about when the necessary 
audio amplifiers or transformers used to drive 
the meter circuit are considered. 

The typical monitor as published in the 
amateur literature has another serious defect: 


ae ee 


James L. Tonne W5SUC 
Outpatient Clinic, USAH 
Fort Rucker, Alabama 


it responds to average modulation level, not 
the peak. Hence it is waveform-sensitive in 
that the indicated reading will vary over wide 
limits depending not only on percentage modu- 
lation, but also on waveform. The rf envelope 
must have its peak value measured if the moni- 
tor is to have any real value. 

An oscilloscope output should be provided 
for waveform observation. It should not dis- 
turb the rest of the circuitry. This feature is 
lacking in most monitors. Lastly, it is advisa- 
ble to have a built-in audio amplifier to drive 
a pair of headphones. This allows plenty of 
freedom in choosing the headphones without 
worrying about adequate volume. Again, this 
amplifier will provide isolation between the 
phones and the rest of the circuitry. 


Circuitry 


The block diagram of this monitor is shown 
in Fig. 1. The arrangement of components is 
probably a bit unusual, but each stage does its 
intended job and does it well. 

At the input is a variable attenuator. This 
is a panel control, used as a sort of calibra- 
tion or sensitivity control. It is not frequency 
sensitive, so changing bands with the trans- 
mitter will require no gross readjustment. 

Following this is the detector. A 6AL5 was 
used instead of a crystal diode because the 
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“< aie latest ie of OCDM certified 
TMC Equipment by classification... 


OCDM ITEM TMC MODEL TMC BULLETIN NO. 
OCDM R-02 GPR-9ORX SSB 205 
GPR-90RXD SSB 205 
OCDM R-04 GPR-90 SSB 179 
OCDM R-16 GPR-90 SSB 179 
GPR-9ORX SSB 205 
GPR-90RXD SSB 205 
OCDM T-32 GPT-750 SSB 227 
SBT-1K SSB 237 
OCDM 1-32 CW SBT-1K SSB 237 
OCDM 1-32 SSB._—sGPT-750 SSB 227 
SBT-1K SSB 237 
OCDM T-34 GPT-750 SSB 227 
OCDM SE-100 MSR-4 SSB 196 
MSR-5 SSB 196 
MSR-6 SSB 196 
GSB SSB 194 
GSB-2 SSB 194 
PAL-350 SSB 215 
SBE-2 SSB 195 


ee 


THE TECHNICAL M/~ ¢2RIEL CORPORATION | 
_ MAMARONECK, NEW YORK 


|. and Subsidiaries 
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thermionic type is a bit more rugged. A bit of 
rf filtering and the detector output becomes 
the transmitter output envelope. This signal is 
fed right into the grid of the de amplifier. No 
blocking capacitor is used nor needed. 

The amplifier feeds a peak detector—but a 
cathode follower separates the two for isola- 
tion. This also allows the peak detector to re- 
spond very accurately to the actual waveform 
peaks. A simple VTVM rounds out the meter- 
ing circuit. 

The de amplifier also feeds a second cathode 
follower, whose output is intended to go to an 
oscilloscope for waveform observation. It 
might be of interest to note that from the de- 
tector right on through to the scope output, 
everything is direct coupled. Hence a de scope 
can be used for additional information. If such 
a scope is used, the trace will not bounce 
around the screen even with suppressed carrier 
or cw operation. 

The scope cathode follower also drives a gain 
control, which selects the desired quantity of 
audio for the audio amplifier. 

A small power supply using a 6X4 completes 


the picture. 
Details 
C1, in conjunction with C2 forms a variable 


capacitive voltage divider. C3, Rl and Vla 
form the detector. A ceramic socket is used 


for V1 to minimize rf losses. R2 in conjunction 
with the input capacitance to V2a forms an rf 
filter. R3 is the plate load for this stage, the 
de amplifier. Its rating is two watts in the 
interest of stability, important at this point. 
This tube operates at zero bias, with the input 
signal providing the proper (negative) grid 
voltage. 

The output of this stage feeds both V2b and 
V3b. Each of these latter stages are connected 
as cathode followers. In the case of V2b this 
is done in order to prevent loading V2a while 
at the same time providing a low impedance 
charging path for the peak-measuring circuit 
(Vib, C4 and R7). The result of using this 
circuit is that C4 will charge to the positive 
(maximum) peak of the incoming signal to 
within 1% at the end of 3 milliseconds. High 
accuracy is thus assured on peak readings, 
regardless of the modulating waveform. 

If S1 is opened (“Average” position), C4 is 
out of the circuit, and the unit will then read 
the average value of the transmitter output. 

R6 is a plate current limiting resistor to 
keep the plate dissipation or plate current rat- 
ings of either V2b or Vib from being exceed- 
ed if either of these tubes should develop a 
heater to cathode short. Thus, the trouble will 
be kept localized and will not destroy further 
components, This resistor has no appreciable 
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You can't mise hearing thig! 


CLEGG 


ZEUS 


TRANSMITTER for 6 & 2 


~,..185 Watts of Solid “Talk Power’ Tops the Band! 


Again... 

Clegg Laboratories brings VHF’ers a new power packed performer . . . A new 
beauty that’s guaranteed to produce more carrier output and a higher level 
of modulation power than any other commercially built VHF amateur trans- 
mitter now available. 

Put a Zeus on 6 and 2 and watch the QSO’s roll in. If you like DX, listen 
to this! — You'll have 185 solid watts on both AM and CW ... and you'll 
have automatic modulation control that will actually let you “out-talk” many 
kilowatt rigs! 

CHECK THESE FEATURES AND SEE WHY A NEW ZEUS 
WILL PUT YOUR CALL ON THE “MOST WANTED LIST” 
@ High Level Plate and Screen Modulation © Two Unit Construction with Remote 
© Highly Efficient Type 7034 Final Amplifier Modulator and Power Supply Conserves 
pace at Operating Position 


@ Self-Contained Stable VFO A Net Pri Ouly $595. C dete! 
P : ° mateur Net Frice: Only - Completely 
@ Built-In Automatic Modulation Control wired and tested with all tubes, Modulator, 


@ Simple Band Switching and Tune-Up Power Supply, VFO, cables, ete. 


G LABORATORIES 


RT. 53, MT. TABOR, N. J. © OAkwood 7-6800 


Ask your Clegg Distributor (listed below) for full information. He'll be glad to serve you. 


' Arizona ss Maryland Ohio 
Southwest Electronic Devices, Phoenix Key Gtesnerien, Wheaton Universal Service, Columbus 
California Massachusetts Sternbergs, Inc., Cincinnati 
Henry Radio, Los Angeles, Severns, Hemet De Mambro Radio Supply, Boston Oklahoma 
Connecticut Michigan Radio, Inc., Tulsa 
Kaufman Electronics, Bridgeport Purchase Radio Supply, Ann Arbor Pennsylvania 
Delaware Radio Parts, Inc., Grand Rapids Tydings Company, Pittsburgh 
Delaware Electronics Sup., Wilmington Missouri Eugene G. Wile, Philadelphia 
Florida Henry Radio, Butler South Carolina 
Amateur Radio Center, Inc., Miami Walter Ashe, St. Lovis Dixie Radio Supply Company, Sumter 
Electronic Equipment Company, Inc., Miami New Mexico South Dakota 
Indiana Car Parts Depot, Roswell Dakota Supply, Yankton 
Brown Distributors, Fort Wayne Valley Engineering, Los Alamos Virginio 
Van Sickle Radio Supply, Indianapolis New Jersey Key Electronics, Arlington 
lowa Federated Purchaser, Mountainside Washington 
World Radio, Council Bluffs New York Radio Supply Company, Seattle 
Kansas Terminal Electronics, New York 
Acme Radio & T. V., Hutchinson Harrison Radio Corp., New York 
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effect on normal operation. 

On extremely fast-rising inputs, V2b may 
have a tendency to draw grid current on the 
peak portion of the waveform. R4 prevents 
this effect from loading V2a. 

The output of the peak-measuring circuit is 
fed into the voltmeter using V3a. This again 
is a cathode follower, to prevent loading the 
preceding stages while at the same time deliv- 
ering sufficient current to operate the meter. 
R11 is the balancing adjustment for the meter, 
and is a rear-of-chassis screwdriver type. It is 
smooth in adjustment but has more than suf- 
ficient range. 

The de amplifier, V2a, drives a second cath- 
ode follower, V3b, which provides a low im- 
pedance source to operate the gain control, 
R15. R16, in conjunction with the input ca- 
pacity to V4, prevents stray rf from activat- 
ing the audio amplifier. C7 blocks the de in 
the plate circuit from appearing on the load, 
presumably a pair of headphones. A large 
value of capacitance is needed here to main- 
tain good low-frequency response. R19 drains 
off any leakage through C7. 

A portion of the output from V3b is tapped 
off and delivered to J2. The output here is 


Fig. 2 


about 2 volts with a de bias which is not par- 
ticularly harmful. This output is intended to 
go to a scope for a visual indication. 

A power supply every bit as conservatively 
designed as the rest of the circuit is integral 
with the unit. A 6X4 rectifier is employed to 
prevent damage to the meter circuit by a 
quick-acting power supply. The rectifier socket 
is of ceramic to prevent possible trouble from 
heating. The dc output is filtered by a two- 
section choke-input filter. Due to this filtering, 
the signal to noise ratio in the circuitry is in 
excess of 60 db. Extensive rf filtering is in- 
corporated. The primary is fused with a 1 amp 
slo-blo fuse, and the high voltage winding ad- 
ditionally has a 100 ma fuse. The filament 
circuit has rf bypassing and a “resistive” cen- 
ter tap is used for minimum hum. 


Initially . . . 


Turn the unit on, allow a few minutes for 
the tubes to stabilize, and set R11 for zero 
meter reading. A few feet of wire attached 
to the “hot” input terminal will probably pick 
up sufficient rf to operate the device. 

Bear in mind that this unit is basically an 
rf voltmeter, with a sensitivity such that about 
5 volts or so at the input will cause full scale 
deflection. With S1 in the peak position, the 
unit will indicate the peaks of the applied in- 
put. With S1 in the average position, the meter 
will indicate the average value, which is al- 
ways lower, regardless of modulating wave- 
form. 

With suppressed carrier transmission, no 
modulation will result in no transmitt<-r out- 
put and resultant zero meter reading. With 
modulation applied, the meter will read up 
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scale. It will indicate peak or average accord- 
ing to the setting of S1. Normal procedure 
would be to drive the final transmitter stage 
to maximum linear output, as indicated on the 
scope, and set C2 (Sensitivity) so the meter 
reading is full scale with S1 in the peak posi- 
tion. Then the average output can be read by 
switching S1 to the average position. 

With conventional modulated carrier trans- 
missions, the meter reading (half of full scale, 
set with C2) will be the same with or without 
modulation if S1 is in the average position. 
With S1 in the peak position, the reading will 
double with proper modulation. Hence the scale 
calibration will be as in Fig. 3. 

If reduced or partially reinserted carrier 
operation is contemplated, set sensitivity (us- 
ing C2) so peaks (Sl in peak position) are 
at full scale. The proper amount of carrier 
to insert is then that which is sufficient for 
half scale deflection. 

Note that when measuring modulated car- 
rier transmissions, only the positive peaks are 
measured. This is no serious drawback, and 
does not penalize one if high level negative- 
peak clipping is used. 


The audio circuitry will behave as any diode 
detector; it will function best when modulated 
carrier transmissions are used. It is, however, 
useful to tell aurally what kind of noise might 
be on a signal of any kind. The scope output is 
usable under all conditions, including analysis 
of c.w. emissions. 


. . . and Finally 


All parts in the device are standard and can 
be obtained by mail. Recommended or unusual 
types are indicated in the parts list. The vol- 


tages indicated on the schematic are de vol- 
tages measured with a VTVM. But have no 
fear: the circuitry is sufficiently conservative 
that the device should continue to work even 
though the tubes are about to fall out of their 
sockets. 

Figs. 4 (Audio Frequency Response) and 5 
(Meter Circuit Response) show the accura- 
cies of the more important circuits in the unit. 

. .. W5SUC 


Don't Break Those Good Taps 


A= you break a few good taps with the 
“old tap buster” (hand tap wrench) try 
using self-tapping screws on sheet metal chas- 
sis and other light metal parts. It is often 
much easier to tap threads in holes for mount- 
ing parts than to struggle and swear while 
you try to get the blasted little nut started on 
that screw down in the corner. 

Self-tapping screws are hardened and have 
tapered tips with either a short lengthwise 
slot or a fluted tip. They have four common 
types of heads: hexagon; slotted hex; slotted 
round and Phillips. If you don’t have some 
samples in your junk box you can get a hand- 
ful from larger hardware, auto supply stores 
and most sheet-metal shops. A fair assort- 
ment should only cost about as much as one 
tap. 
They are quite easy to use in steel up to 
#16 gauge which is .0625” thick; and in 


JUNE 1961 


aluminum to %” in thickness. 
Common sizes for radio work with drill hole 
sizes for tapping steel to 1/16” thickness are: 


Drill Size Drill Size 

Size screw Steel Aluminum 
4-40 #39 #42 
6-32 32 33 
8-32 29 30 
10-32 24 27 


Put a speck of lard, grease or cutting oil 
on the screw tip before starting it in steel. I 
prefer the slotted-hex type, as I start them 
with a screwdriver, then finish with a socket 
nut driver. The self-tapping screws will sub- 
stitute for taps in steel about 6 to 10 times, 
and in aluminum or brass almost indefinitely. 


...d. J. Marlatt, K7AGI 
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Modifying the 


Lahayette KT-200 Receiver 


William -1. Orr W6SAI 
48 Campbell Lane 
Menlo Park, California 


T TAKES a pretty keen eye and plenty of 

“know-how” to buy a good communications 
receiver for under one hundred dollars. Sure, 
there are some sets on the market selling for 
much less than that amount, but most of them 
only qualify as toys. Low in sensitivity, wide 
in bandwidth, and poor in stability, these re- 
ceivers serve to introduce the newcomer to 
shortwave radio. After that, the receiver has 
served its purpose, and the ham or listener is 
ready to “step up” to a more advanced type of 
receiver. 

What should the “minimum communications 
receiver” offer the buyer? Well, it should have 
an rf stage to provide usable sensitivity on 
the 10 meter band. It should have two if stages 
to produce a reasonable degree of gain, it 
should have an S-meter, and it should have a 
voltage regulated power supply for the high 
frequency oscillator. In addition, it should have 
the usual trappings, such as a bandspread 
dial, beat oscillator, headphone jack, standby 
switch and other operating aids. 


Does such a receiver exist for under one 
hundred dollars? The answer must be a quali- 
fied “no.” The author is always waiting to be 
shown such a jewel, but so far the wait has 
been in vain. However, there have been some 
close contenders for this interesting bargain, 
and one of the best of them is the Japanese- 
made, KT-200 communications receiver, sold 
by the Lafayette Radio Co. of New York. This 
article describes simple modifications to this 
receiver which make it serve as a very ac- 
ceptable ham receiver, or general purpose 
shortwave receiver. 


The KT-200 Circuit 


A block diagram of the KT-200 is shown in 
Fig. 1. The receiver covers the 550 ke to 30 mc 
spectrum in four bands. It is rugged, well 
made, and uses good components, After sev- 
eral months of casual operations at W6SAI 
the receiver seemed sufficiently stable and sen- 
sitive to expend some additional effort in 


=] 
=) 
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Figure |. Block diagram of KT-200. 
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Figure 3. Revised avec circuit and parts layout, 
bottom view. Note: replace bfo coupling ca- 
pacitor (gimmik) with 2 mmfd ceramic capacitor 
as shown, 


making it really useable as a ham-type com- 
munications receiver. As is, the receiver seems 
to be fairly insensitive on 10 meters, has a 
tendency towards self-oscillation at the low 
end of the broadcast band (550 kc), and has 
a bad a.v.c. “pumping action” that produces 
an annoying frequency shift on 10 meters that 
varies with the strength of the incoming sig- 
nal. Fortunately, these defects can be easily 
eliminated with a few hours work, and the 
modified receiver does an admirable job on 
all frequencies, considering its modest price. 
It compares favorably with other receivers 
falling in the $150 price class as far as re- 
sults go, and results are what count! 


Increasing Gain and Sensitivity 


The use of a 6BD6 tube in the rf stage does 
little to enhance receiver performance. This 
little “bottle” is the midget equivalent of the 
metal 6SK7, which in itself is no “barn bur- 
ner.” Substituting a 6BA6 (same pin con- 
nections) for the 6BD6 (V1) will go a long 
way towards acceptable 10 meter performance. 
To make this change, it is necessary to re- 
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duce the cathode resistor (R2) from 300 ohms 
to 68 ohms, and to change the S-meter series 
resistor (R4) from 1500 ohms to 600 ohms, 
These changes are shown in Fig. 2. While you 
are doing this chore, you should also change 
the cathode resistor (R8) of the 6BE6 mixer 
stage from 300 ohms to 80 ohms. Finally, 
change the cathode resistor (R13) of the 
last 6BD6 if amplifier from 1000 ohms to 330 
ohms. This will boost the overall gain of 
the receiver by a significant amount. Loosen 
the bolts of the mixer (V2, 6BE6) socket and 
slip a socket shield base and shield over the 
socket. 

The next step is to stabilize the receiver so 
that it is less prone to self-oscillation. Look- 
ing at your schematic that accompanies the 
receiver, you'll note that there is no screen 


SG ~<a 


R-F STAGE MODIFICATION 


NOTE, 
é S-METER 
PLACE S 0 OVER 
MIXER fuse 
USE CINCH-JONES 


@ 788! SHIELD BASE 
AND @783 SHIELD. (A) 


MIXER STAGE MODIFICATION 
5 v2 


iver, 


eo ee 
ifT-3 ee 6AV6 7 V6 * 
is S am 
‘S ‘a 
; ce 4 g 
_ Wew 2 47K - 
(Ew) <7 
Sa ee 
. CONTROL q 
. Ri4 q 
oy 2M oath : 24 
4 E 
s F - (A) 3 SS Lege ap 
ee AVC : : REPLACE 6aD6 Pe % 
ne % : TUBE wih ; 
i- i To ave TOAF . vi 6BE6 
be é CAN 3 ct 6 
as 4 Ria + es ve, ) : ; 3 
me ow r 4 az 7 re 3 
in, ‘ih ei B. Te : 
ag . es Ri 
se- | 2mm a By: san 
Id ' —— —— : —_ V2w? R2 c2 + p 
; e. ¢ — 7 EW) ; . 
1is tre 
“2 CS te 
se ie a 
-— e 
in 3 
ne a 
all . “ 
v- ap cs : ; 
AT sy ao) | 
n- eS. : 
in 4 i 2 
Yo "2a pre c4 : 
Ri (8) 
‘3 “* 6806 : 
| b-F STAGE MODIFICATION ES, 
| TS 
pl sy 9300 es T Pes 
: 10K 
aq: Seas (c) 2 
Figure 2. Circuit modifications for the KT-200 
receiaam 
iE Fe 31 
~~ ns aa of ae 


Figure 4. (a) Note: place two 3600 ohm 2 watt 
resistors in parallel with R21 to compensate for 
current drain by OB2 regulator tube. (b) 
Chassis layout for regulator socket, bottom 
view. 


bypass capacitor on the 6BA6 rf stage socket 
(pin #6). Actually, there is one, but it is one 
of the power supply filter capacitors at the 
opposite end of the receiver that serves a 
double purpose. This is a bad state of affairs, 
to say the least, and the designer responsible 
for this fiasco should have his wrist slapped 
with a steel ruler. Examining the receiver, 
you will notice that a wire runs from pin #6 
of the rf tube socket to a terminal of the cen- 
ter coil compartment. This is the screen 
voltage lead and should be removed and re- 
placed with a 1000 ohm, %-watt resistor. The 
resistor serves to isolate the screen circuit 
from the rest of the receiver wiring. A .01 
ufd, 60U ..'t dise ceramic capacitor is soldered 
between p.n #6 (screen) and pin #2 
(ground) of the rf tube socket, and a second 
similar capacitor is placed between the op- 
posite end of the resistor (which terminates 
in the coil compartment) and an adjacent 
ground soldering lug. The circuit changes are 
shown in Fig. 2. Replace the 6BD6 with a 
6BA6. 

The last step is to provide additional if sig- 
nal filtering on the a.v.c. line. This change is 
shown in Fig. 3. As is, a small amount of the 
if output voltage is fed into the a.v.c. line 
and thus back into the front end of the re- 
ceiver. When the receiver is tuned near the 
intermediate frequency (the 550 ke region) a 
marked instability can be noted. Additional 
circuit isolation is obtained by the addition of 
a 47,000 ohm, %-watt decoupling resistor and 
a 100 mmfd bypass capacitor to the a.v.c. cir- 


cuit. Placement of these new parts is shown 
in the illustration. Simple! 


Stabilizing the Oscillator 


As the a.v.c. action takes place, the bias 
fluctuates on the rf and if stages, causing the 
plate current of these tubes to vary. The sim- 
ple resistance-capacitance power supply filter 
produces a corresponding voltage change 
which wreaks havoc with the high frequency 
oscillator section of the 6BE6 mixer tube. An 
OB2 regulator tube, installed as shown in Fig. 
4 will cure this annoying fault. A small hole 
for the tube socket is punched in the chassis 
as shown, and two holes are drilled to accom- 
modate the socket mounting bolts. Easy now, 
you don’t want to get metal filings into the 
variable tuning capacitor! Wire the socket and 
shunt the 2000 ohm voltage dropping resistor 
in the power supply to compensate for the 
added current drawn by the regulator tube. 
You will know the tube is operating properly 
when you observe the purple glow between 
the electrodes. This glow will change in in- 
tensity as the if gain control is varied, which 
is normal. 


Additional Hints 


Does the tuning of this (or any other re- 
ceiver) seem a bit jumpy at 10 meters? If 
so, place a wee drop or two of TV “turret 
cleaner” liquid on the bearings of the two 
variable tuning capacitors. Also, minute 
changes in tension of the rotor bearings lo- 
cated at the rear of the capacitor gang may 
work wonders. If the bearing is too tight, the 
rotor tends to turn in little increments, or 
jumps, producing a nervous, erratic tuning 
effect. Too loose, the bearing produces a sloppy 
effect that varies when the receiver is sub- 
jected to vibration. ... W6SAI 


High Voltage 
Insulation 
For Meters 


Often the home constructor will go to some 
trouble to submount a meter because of the 
high voltage danger. One cause of this danger 
is the zero-adjustment screw which is some- 
times connected to the meter circuit. This is 
generally a slotted rivet arrangement with an 
off-center projection. This projection is ar- 
ranged to shift the anchor point of one of the 
centering springs. If the meter is disassem- 
bled, it is possible to put a piece of spaghetti 
on the projection and insulate it from the 
circuit. Then, if the insulation from the move- 
ment to the case is. sufficient for the voltage 
to be used, the meter may be mounted nor- 
mally with no danger. When it can be used, 
this method will save a lot of trouble. 

. . - K6oWML 
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A New Panadapter Unit 


T= principle of panoramic reception is not 
a new development either in theory or in 
the reduction to actual hardware. It has never 
received wide acceptance and general use by 
the Amateur which is probably due to two 
reasons, one, a limited appreciation of its 
utility and, two, the cost of the equipment. We 
propose to point out not only the obvious uses 
but also some of the less obvious but extremely 
useful ones, and also how you can build at 
a nominal cost, your own panadapter, which 
is at least equivalent in performance to any 
conventional commercial model. At the out- 
set you may rest assured that it is considerably 
more than just an interesting piece of gadg- 
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J. H. Ellison, W6AOI and R. L. Hopton, WéLQK 


etry,—it can be a very valuable adjunct to any 
amateur station. 

Let us review what a panoramic receiver 
does for us before we discuss how easily we 
can achieve this capability. In a nutshell, the 
panoramic receiver presents on a scope screen, 
all the signals present in a wide band of fre- 
quencies at any one time. The center frequency 
of this band is the frequency to which the 
aural receiver is tuned. The aural receiver is 
the usual station receiver, operated in the 
usual manner, and listening to as few sta- 
tions at once as the receiver is capable of, or 
as the QRM will allow! The panoramic re- 
ceiver permits us to look at the band approxi- 
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mately 50 ke both sides of the listening fre- 
quency. Now, what use is this to us that might 
make us interésted in having a panoramic 
receiver? Just what do we see? 

All the signals within the bandpass appear 
as parallel spikes, spaced according to the 
amount they are removed from the center 
frequency and each other. Each type of signal 
has its own readily recognizable characteristic, 
AM, FM, SSB, RTTY, CW, Auto ignition, 
pulse noise, random static, etc. Fading, drift- 
ing, image signals, false signals from receiver 
oscillator harmonics, modulation, keying and 
other phenomena are readily apparent. The 
distribution of stations within the passband 
and their comparative strengths are continu- 
ously shown. Now, how do we use this infor- 
mation? 

The presentation can be used for the follow- 
ing purposes: 

(a) Examining propagation conditions on 
the band in question, for example, activity, 
fading, noise, static, etc. 

(b) Detection of sporadic openings on dead 
bands without continuously combing the band 
with the tuning dial. 

(c) Estimating percent modulation and 
over-modulation on AM signals, frequency 
modulation on AM signals and amplitude mod- 
ulation on FM signals. 

(d) Finding open channels for calling or 
QSY’ ing. 

(e) Spotting stations calling off the listen- 
ing frequency. This is particularly useful when 
working foreign bands since stations suddenly 
appearing at the end of your call may be an- 
swering you and you can jump rapidly from 
one to another to check the call, knowing there 
are no responses in between. 

(f) Spotting strong interfering stations or 
splatterers (without actually tuning on them) 
so that it is possible to move away from them 
for listening or calling. 

(g) Identifying false signals from receiver 
oscillator harmonics which will move across 
the scope at twice the speed of other signals. 

(h) Identifying image frequency signals 
which will move across the scope in the op- 
posite direction from other signals. 

(i) Checking keying characteristics of CW 
signals where the presence of spikes on lead- 
ing or trailing edges of the keyed signal, in- 
dicates transients which produce key clicks, 
thumps and chirpy signals. You can check 
your own transmitter performance for many 
of these characteristics without having to 
rely on someone else’s estimate or well-inten- 
tioned but frequently misleading comment. 

Now we get to an important part of this 
discussion, namely, what equipment do we 
need for panoramic reception? It is possible 
to enjoy the advantages of panoramic recep- 
tion with the below listed equipment; the reg- 
ular station receiver with one take-off connec- 
tion made to it, the adapter to be described 
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and a scope, either integral with the adapter 
or separate. No other gear will be “snuck in” 
obscurely, later in the discussion, as an essen- 
tial part of the system. Moreover, the perform- 
ance and utility of the receiver is not impaired 
in any degree. 

The panoramic adapter consists of a broad 
band input stage which takes the signals from 
the aural receiver’s mixer stage at the if 
frequency, heterodynes them to some other 
frequency, passes the signals through a highly 
selective system, demodulates them and puts 
them into the scope vertical system. In order 
to get the wide band presentation, the oscil- 
lator section of the panadapter mixer is fre- 
quency-swept over a wide band, heterodyning 
in succession each signal that comes through 
the broad band input stage and racking up 
on the scope face all the signals like a picket. 
fence. The major stumbling block in the past 
to a simple panadapter unit has been the com- 
plication of getting the sweep frequency by 
either a mechanical system or a multi-tube re- 
actance modulator. It is now possible to get 
wide frequency sweep with nothing more than 
a small diode and some resistors. The diode in 
question is a silicon diode which exhibits a 
varying capacity depending on the voltages 
which are impressed on it. These voltages are 
small and the current requirements are on the 
order of a microampere. As typical of these 
diodes we can look at those produced by 
Hughes Aircraft which are .265 inches long 
and .1 inches in diameter. When used as volt- 
age-sensitive capacitors, the voltages are ap- 
plied to the diode in the direction opposite to 
normal diode conduction. This is spoken of as 
“back-bias.” Considering as a specific example 
the Hughes HC 7001 we find that with a back- 
bias of .1 volts the diode is in effect a 90 mmfd 
condenser. As we increase the bias (so that 
the positive voltage on the cathode exceeds 
that on the anode) from plus 0.1 volts de to 
plus 100 volts de, the capacity changes from 
the original 90 mmfd to about 7 mmfd. (The 
capacity is proportional to the —.46 power 
of the voltage.) This means that by applying 
a varying voltage to this diode we can get 
a ten to one capacity change, which if this 
were the only capacity in the circuit would 
give a little more than a three to one frequen- 
cy change. Actually, for our application we 
won’t need anything like this swing, so we can 
proportion the fixed and variable capacitors 
and use a small voltage swing to give any 
amount of frequency swing desired. 

Now, if we want to use this silicon capacitor 
in an oscillator circuit we must pick a basic 
voltage bias which determines the center fre- 
quency of the oscillator and vary the bias vol- 
tage at a periodic rate to either side or both 
sides of the basic bias. As it works out, it ap- 
pears to be better to vary to both sides for 
the following reasons; the voltage feed system 
is simpler, a better capacity range is obtained 
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and we can avoid running into the conduction 
range of the diode. This last reason comes 
about because the mixer oscillator operates 
with an rf swing on the tank circuit across 
which the diode is connected, and if the rf 
swing and the bias swing overlap at any time 
the diode goes into the conduction range. In 
a practical oscillator circuit this can easily 
be checked by measuring the bias voltage on 
the diode while increasing the bias swing from 
zero to maximum by means of a variable 
sweep control. If the basic or resting bias 
rises at any point indicating conduction, then 
either change the basic bias or limit the bias 
swing. In an actual adapter unit such as we 
use this offers no problem and it is quickly 
adjusted once and for all, in the original de- 
sign. 

An actual circuit for a frequency modulated 
oscillator can be derived from any conven- 
tional oscillator circuit and for purposes of 
illustration let us take the familiar Hartley 
oscillator shown to the left of the dotted line 
in Fig. 1. The parts shown to the right of 
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the dotted line are those required for the 
production of the frequency modulation, and 
as you see are very simple. The values shown 
are suitable for a basic frequency of about 
2 me. The inductance can be an ordinary 
broadcast band loopstick. Before we go any 
farther in discussing the operation, let us 
point out that an ordinary Sarkes-Tarzian 
M-500 Silicon rectifier diode is practically 
identical in voltage-capacity range to the 
above mentioned Hughes HC-7001 and costs 
less than a third as much. There may be 


1. With the unit described as an example, if the sweep 


minor variations in diodes but the variations 
are not significant in the performance of the 
circuit, since there is plenty of leeway in the 
circuit adjustment. The voltage divider on 
the B plus supply establishes the basic bias 
on the diode cathode through a one megohm 
decoupling resistor. The .005 and the .002 con- 
densers are simply low impedance de blocking 
condensers and are not critical in value. By 
varying the voltage on the diode anode with 
an ac voltage, the difference between the fixed 
bias value and the instantaneous ac value 
determines the diode capacity, and proportion- 
ately, the oscillator frequency. Hence we have 
an extremely simple, compact, non-mechani- 
cal, stable frequency modulated oscillator, 
with a variable sweep-width feature depend- 
ing on the value of the ac voltage from the 
2.5 megohm potentiometer. Incidentally, we 
should also mention that the capacity-tem- 
perature variation of these diodes is essential- 
ly flat over a very wide range. In the circuit 
shown, a peak ac swing of 10 volts will pro- 
duce about a 50 ke frequency swing at 2 mc. 

There is one minor disadvantage inherent 
in the silicon capacitor which should be noted 
here. That is, equal voltage swings plus and 
minus do not produce equal capacity changes, 
so that the frequency swing is larger in one 
direction than in the other.! In view of the 
extreme simplicity and compactness of this 
frequency-modulated oscillator it is felt that 
the unequal swings are relatively unimportant. 

Referring to Fig. 2, it can be noted that 
the remaining portions of the adapter are not 
too unconventional. Some comments are in 
order, however, to forestall questions. The 
input stage is a broad band stage centered on 
the aural receiver’s if frequency. However, 
it must be broad banded in such a manner as 
to give a rising gain characteristic above and 
below the receiver if frequency to compensate 
for the falling characteristic of the receiver 
above and below its if frequency so that the 
resultant band of frequencies fed to the pan- 
adapter mixer is as nearly flat as can be ob- 
tained. This is to insure that signals presented 
on the scope are all in their proper relative 
amplitudes. Naturally, this alignment is made 
with the receiver to be used with the adapter 
because of differences in front-end selectivity 
among receivers. 

In choosing a conversion frequency for the 
mixer it was essential to pick one suitable for 
components easily obtainable, hence the mixer 
output was chosen to be near 1500 ke. This 


range is set to show say 25 ke below the center frequency 


the region up to about 40 ke above the center frequency will be shown on the other side. If for some special 
application, it is essential that the swings both sides of the center frequency be equal, they can be made so by a 
special circuit modification using a different silicon diode and the following procedure. Select a diode having a large 
capacity at the resting bias, such as the Hughes HC-7004. This has a capacity of approximately 33 mmfd at plus 
20 volts bias and gives a change of approximately plus 10 mmfd and minus 5 mmfd for voltage swings of minus 
9 volts and plus 9 volts respectively. Make a series arrangement of the diode and a small condenser of about one- 
half its capacity. This series arrangement will give practically equal capacity changes each side of the resting 
capacity value for equal voltage swings each side of the resting bias. The inductance and fixed capacity of the 
oscillator circuit must be adjusted so that the variable capacity range produces the required frequency-swept range. 
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Fig. 2—Té is a standard ferrite-cored loopstick. You will find this discussed at length in the text. 


permitted using available miniature if trans- 
formers for this frequency, and also permitted 
using an oscillator frequency high enough to 
get a wide FM characteristic with a small 
capacity change in the diode. It also made 
practical the use of a standard ferrite-cored 
loop-stick of the broadcast variety as the os- 
cillator inductor in a tickler feed-back circuit. 
The loop-stick has a wide range of inductance 
available to compensate for considerable varia- 
tions in other components. This simplifies tune- 
up and alignment of the oscillator circuit. 
The oscillator bias of the mixer, as determined 
by the negative grid voltage, must be set as 
low as permissible while still getting good 
conversion transconductance. This precaution 
accomplishes two ends, first, it prevents over- 
lapping of oscillator rf swings and diode 
swings which might bring the diode into the 
conduction range, and second, it keeps the 
oscillator harmonic content low and avoids 
spurious signals in the mixer output. 

Using 1500 ke as the conversion frequency 
with available miniature transformers would 
not give adequately sharp signal peaks on the 
scope so we use a 1500 ke crystal to give real 
spikes for each observable signal as the FM 
oscillator sweeps the band. This improved reso- 
lution is a real joy to behold. The crystal in- 
put transformer and bridge balancing con- 
denser are adjusted for best symmetry of 
signal response. This is easily done while ob- 
serving the scope pattern. The crystal rejec- 
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tion notches on each side of symmetry are 
readily distinguished (Just like in the book!). 
With the over-all gain available, the insertion 
loss of the crystal is not significant and the 
crystal filter circuit termination may be a 
simple high resistance, also acting as the grid 
return for V3. Note also that the crystal fre- 
quency is not critical as long as it is within 
the tuning range of the nominal 1500 kc trans- 
formers and as long as the crystal has no 
spurious responses within plus or minus 50 
ke of its primary frequency. 

The detector circuit differs in two respects 
from the usual. First, it uses a voltage doubler 
circuit which gives us a “free” gain of two 
and second, the diodes are arranged to give 
a positive voltage output so that with the 
conventional scope, the signal peaks are up 
from the base line. Several volts output are 
obtainable although less than two volts are 
required on the average scope with a vertical 
amplifier. An integral power supply is pro- 
vided with a resistance-capacity filter. With 
the low power requirements the simple filter 
is more than adequate. 

We have purposely avoided the subject of 
methods of obtaining sweep voltage until now. 
Since no power is required for sweep pur- 
poses we might consider that any constant, 
repetitive voltage might be suitable, g.e. the 
tube heater supply voltage, with only the 
proviso that it can be synchronized. However, 
there are considerations regarding synchroniz- 
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ing which we had better cover later after we 
discuss the scope and its functions. Let us 
just say in passing that sweep stability just 
isn’t a strong point of simple sweep circuits. 

Earlier we said that the scope might be in- 
tegral with the adapter unit or separate. An 
integral scope is not recommended for three 
reasons. First, building a scope with all the 
usual controls and installing it in the adapter 
would limit the utility of the scope to this 
use alone. Second, scopes of various sizes are 
available in kit form for separate assembly. 
Third, if you already have a scope this adapter 
provides another excellent use for it. The 
functions of a scope suitable for panoramic 
reception are the usual ones found on all but 
the simplest of scopes. They are, beam inten- 
sity and focus, up and down and transverse 
beam positioning, vertical and horizontal am- 
plifiers, a variable saw-tooth sweep, sync con- 
trol and provision for either external or ac 
line synchronization. 

Whatever method is chosen for obtaining 
the frequency sweep in the oscillator of the 
adapter, it is obvious that the adapter and 
scope sweeps must be synchronized. There are 
refinements of this requirement that are not 
immediately obvious. They are, first, only the 
most involved sweep methods have absolute 
and constant accuracy, second, the scope sweep 
is customarily synched with and triggered by 
the vertical amplifier in the scope. However, 
the signal passing through the vertical ampli- 
fier consists of a number of vertical pulses, 
some large, some small, so how does the sweep 
know which one to syne on,—or if it synes 
on one large signal which then goes off the 
air it must find another large one. This op- 
eration would produce an intolerable jitter of 
the picture. The only alternative is to syne on 
some common reference source which is readily 
available in the ac line. 

Now let’s make the obvious conclusion that 
we will simplify the whole business by syn- 
chronizing the scope sweep to the ac line and 
use the scope sweep voltage for both the scope 
and the adapter oscillator. This way there is 
no longer any problem of sync and no neces- 
sity of a separate sweep in the adapter. The 
scope sweep can be picked off the plate of the 
horizontal amplifier through a .05 mfd ce- 
ramic condenser and run to an insulated pin- 
jack on the front of the scope. This involves 
no extra wires between the adapter and scope 
because a syne connection would have been 
necessary with any method considered. The 
scope sweep is connected through a shielded 
cable to the top of a 2.5 megohm potentio- 
meter in the adapter and the desired voltage 
amplitude for the adapter oscillator is applied 
to the silicon didde anode. The potentiometer 
should be about 2 megohms so as not to load 
down the scope horizontal plates and lose hori- 
zontal size of the picture. A slow sweep should 
be used for good stability,—about 30 per sec- 
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ond gives an excellent picture. 

The 2.5 megohm potentiometer permits set- 
ting the sweep width from zero to well over 
50 ke each side of the center frequency. On 
the lower frequencies about plus or minus 25 
ke is a good working range but on the higher 
frequencies with wider bands the greater 
sweep is useful. The narrow sweep permits 
checking signals close to the center frequen- 
cy and spreading the picture improves the 
resolution, or the ability to distinguish between 
signals very close to each other. By reducing 
the sweep to zero the quality of modulation 
can be examined in detail for signals on the 
center frequency. Also at zero sweep the shape 
of a keyed signal will show up plainly. A 
string of dots will tell you instantly whether 
the keying circuit needs shaping filters, to 
eliminate spikes or transients. The sweep 
width control may be calibrated since it re- 
mains a constant width in ke regardless of the 
band to which the primary aural receiver is 
tuned. 

A small variable padding condenser (about 
5 mmfd) is provided as a control for band 
center. This may be calibrated in conjunction 
with the sweep width control as there is a 
slight shift of the band center on the scope 
with different sweep widths. This is due to 
the non-linear capacity-voltage characteristic 
of the diode and is not important unless it is 
desired to read the frequency of a signal in 
terms of “ke removed from center frequency.” 
It is suggested that the sweep width control 
be calibrated at the 40 ke, 20 ke, 5 ke, and 
zero points. In fact, if desired, the potentio- 
meter values at these points could be measured 
and fixed resistors and a switch substituted. 

The connection to the companion receiver 
is made to the plate circuit of the mixer stage 
by connecting one end of a 50,000 ohm half 
watt resistor to the lead between the mixer 
plate and the first if transformer primary 
and bringing the other end of the resistor out 
through a small coax or shielded cable to the 
input of the adapter unit. The cable should be 
as short as convenient,—30 inches will be 
more than enough in most cases. The presence 
of this attachment will have no effect on the 
signals through the receiver whether connected 
to the adapter or not, since the 50K resistor 
is sufficient isolation for the cable termina- 
tion. However, don’t let the end flop around 
and ground because it has both rf and de on 
it and can be awfully noisy! The output of 
the adapter goes to the scope vertical amplifier 
and should be shielded against stray noise or 
ac pick-up. There are three control levels 
which set the picture size, namely, the re- 
ceiver rf gain, the adapter gain and the scope 
vertical amplifier gain. Usually, the receiver 
gain is set first for signal level and the 
adapter gain set just below the level which 
produces “grass” on the picture base line. The 
scope amplifier is then set for size. 
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In summary, what we now have is a fixed- 
tuned adapter with three controls,—gain, 
sweep width: and band center shifter. In nor- 
mal use, the scope and adapter are set only 
once at proper levels of sween and gain and 
these remain the same regardless of the fre- 
quency band on which the receiver is operat- 
ing. No adjustment or trimming is required, 
—if you can hear them you can see them. The 
basic theory and design methods have all been 
set forth if you want to take-off and solo but 
you are strictly on your own. Next month’s 
article will show an actual unit as built and 
currently in use. Typical patterns with their 
interpretation will be shown and a dimen- 
sioned chassis layout and a list of readily 
available standard components will be pro- 
vided. With the chassis layout, photographs 
and schematic the construction of a similar 
unit will be as easy as assembling any stand- 
ard kit. The alignment and adjustment de- 
scribed is straightforward and un-complicated 
when carried out in the proper sequence and 
requires no periodic readjustment. Since the 
connection to the companion receiver requires 
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no permanent alteration and leaves the opera- 
tion of the receiver unaffected in any respect 
either with the adapter on or off, the pano- 
ramic feature can be used at will. Of course, 
the visual presentation is the same whether 
the receiver is being used for SSB, AM or CW 
reception. Your scope is also still available for 
other uses simply by disconnecting two wires 
or cables. Once you have gotten accustomed 
to using the panadapter we doubt you will 
ever turn it off. 

Now while you are waiting for the rest of 
the story you may want to explore other pos- 
sibilities of the silicon capacitor. The system 
described is applicable to small frequency 
changes as well as large. For example, for 
VFO use or FSK in teletype, the silicon ca- 
pacitor can be connected across one or two 
turns of an inductor and a desired frequency 
shift obtained by de voltages. Note that since 
extremely minute currents are drawn by the 
diode it can and should be decoupled from the 
voltage sources by high value resistances. This 
means that remote control leads can be any 
convenient length. 

next month) 


Automatic Drive Control (ADC) 


W HEN you exceed the drive to a class AB, 
amplifier tube, grid current starts to 
flow. If you automatically cut down the drive 
when a few microamps of grid current flow, 
you have Automatic Drive Control. ADC re- 
quires a circuit that has no output with no 
grid current flow, and puts out a negative 
voltage that is in direct proportion to the 
amount of overdrive. This requires a de am- 
plifier, which in addition to tubes, usually 
requires some odd voltage power supplies. 

Transistors seem to be a better answer. A 
circuit has been worked out that is quite satis- 
factory. One of the problems that presented 
itself was the heat that might be encountered 
in a transmitter, so heat was applied to the 
developed circuit and the circuit was modified 
until it could withstand a temperature of 70°C 
(150°F). This is pretty warm. To be on the 
safe side the circuit should be located in a 
“cool” place in the transmitter, not near any 
large tubes or power resistors. 

The circuit is a simple PNP and NPN de 
amplifier; however, since there is no de output 
with no ac input, and the heat problem, the 
transistors that are shown should be used. The 
first transistor does not have protective bias, 
so there is no output with no input. Small AA 
or AAA flashlight batteries are used for the 
1.5 v., and a hearing aid battery for the 22.5 v. 


Vernon L. Trexler, W5IUR 
2459-A 45th 
Los Alamos, N.M. 


supply. 

Here is a general idea of how to “hook” it 
into your circuit. First, let’s take a took at 
your bias supply for your class AB; amplifier. 
The lower the resistance of this supply the 
better will be your ADC. If a battery or elec- 
tronic bias supply is used, all the better. If a 
regular negative supply is used, the smaller 
the resistor across the bias supply without 
exceeding the current rating of the bias trans- 
former, the better your ADC 5000 ohms will 
be about the maximum. 

This bias supply must not be tied directly 
to ground, but must be isolated from ground 
by an 82K2 watt resistor. The diagram also 
shows where you can connect the input of the 
transistor amplifier. The resistance in the 
series with the bias supply will not be detri- 
mental unless you change from Class AB, 
operation. 

Most AB: amplifiers can have at least 100K 
resistance in the bias supply. If you exceed 
the drive requirements there will be distortion 
added to your signal. When a few microamps 
of grid current flow, the distortion is still very 
small. 10 microamps of grid current develop 
a voltage of 0.82 volts across the 82K resistor, 
when this is applied to the input of the trans- 
istor amplifier there is an output of approxi- 
mately —16 volts. This voltage is fed to the 
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grid of a previous driver tube or tubes to cut 
the gain down. The tubes you select will de- 
termine how the circuit operates and how 
much grid current flows; remote cutoff type 
tubes are nice, but not an absolute necessity. 
If you don’t have enough cutoff with one tube, 
try two or more. 

With the proper choice of tubes for the 
feedback, the transistor amplifier will prob- 
ably not be required to put out over eight 


volts, showing a final grid current flow of 
approximately 6ua. This could be reduced with 
more tubes being controlled, but proved satis- 
factory for me. 

You should not use ADC as a means of turn- 
ing all the gain control full on (although it 
will limit the drive and work satisfactory). 
The ADC should be used to keep you from 
“spilling” over on peaks. 

... W5IUR 


Dear Sir: 


T= comes a day in the life of each of 
us when we have a complaint, question, or 
sometimes, a bouquet or constructive sugges- 
tion to toss in some equipment manufacturer’s 
direction. A little knowledge of how this can 
best be done will offer great dividends in the 
effectiveness and promptness of the inter- 
change of communications. 

One cardinal principle should be kept in 
mind from the outset in this matter. In spite 
of the fact that you are addressing your letter 
to a cold, formal, impersonal corporation, don’t 
lose sight of the thought that the one who 
reads and acts on your letter is going to be a 
human being. He is subject to the same reac- 
tions, emotions, and limitations as you. He is 
not clairvoyant, so you have to tell him exactly 
what you have in mind together with neces- 
sary background detail to enable him to under- 
stand your problem. You are probably too close 
to the problem to allow you to observe strict 
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Allie C. Peed, Jr. K2DHA 
34 Ashley Drive 
Rochester 20, N. Y. 


objectivity unless you exert special effort. 

Give all the details. Even if they don’t seem 
too important or pertinent to you. Describe 
your equipment exactly; model, serial num- 
ber, etc. Then tell how you are using it. Exact- 
ly what’s the problem? What are the symp- 
toms of the trouble? What performance are 
you expecting and not obtaining? (It just 
could be that you are expecting more than the 
equipment was designed to do.) What auxiliary 
equipment is being used? Has your unit been 
modified in any way? Etc., ete. 

Don’t start off with a chip on your shoulder! 
Try to give a dispassionate objective presenta- 
tion of your problem. Give the company half 
a chance to help you before you start calling 
names. They may be fully aware of a solution 
to your prokiem and eager to help you set it 
right. A straightforward presentation of your 
case will put the manufacturer’s correspondent 
in a more sympathetic mood than a heated 
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denouncement of the gear and the company in 
general. 

Don’t try to hide or hold back any pertinent 
information. Don’t represent the equipment as 
having just been purchased when in fact 
you’ve had it for a year or so. The manufac- 
turer may have an exact record of when your 
gear was purchased and can peg you as a 
prevaricator before you get off the ground. 
If you have had some sort of accident result- 
ing in damage to the gear at some time in the 
past, describe this and any local repairs that 
you may have made. Remember that if you 
end up by having to send it to the manufac- 
turer’s repair service, they will see the dam- 
aged or replaced parts anyway, and more 
correspondence may be necessary then. 

Don’t ramble in your letter. Be specific and 
to the point within the bounds of giving com- 
plete information. It is best to confine your 
letter to one general subject only. Just because 
you “have a letter going that way anyhow,” 
don’t throw in all the other questions that 
you’ve been wanting to ask for sometime. 
Different types of inquiries are answered by 
different people in many firms. Thus, a letter 
containing a multiplicity of queries will take 
longer to answer since it must be passed along 
from department to department before all of 
the answers are obtained. 

Be sure to give your name and full address, 
either typed or in block letters, on your letter 
itself. Don’t depend on the return address on 
the envelope and your scrawled signature. 
Many firms open their mail in a mail room 
where the envelopes are discarded while the 
letters are read and routed internally to the 
responsible parties. You’d be surprised at the 
number of letters which go unanswered in 
many large concerns not because of unwilling- 
ness or inability on the firm’s part, but sim- 
ply because there is no address to which the 
reply can be sent. 

By all means, read the instruction manual 
supplied with the equipment first. The answer 
to your question might be contained in the 
manual, You will look pretty silly asking some- 
thing which is already detailed in the manual. 

Don’t write an indignant follow up letter 
a few days after your inquiry just because you 
haven’t received an answer as promptly as 
you think you should. The company undoubted- 
ly doesn’t have a man sitting at his desk 
just waiting to answer your letter by return 
mail. A big firm will receive hundreds and 
even thousands of letters a day. These have 
to be opened, read, and routed internally be- 
fore the correspondent even sees them. The 
correspondent may have a back log of other 
letters received prior to yours. Your question 
may require considerable research and checks 
with the project engineer, the service depart- 
ment, the parts department, ete. And finally, 
dictation and transcription may take a day or 
so. This whole process takes time, so show 


your appreciation for the service you expect 
by having a little patience. Incidentally, in 
subsequent correspondence, if you address your 
letter to the original correspondent, don’t be 
surprised if the reply takes even longer. Let- 
ters addressed to individuals are usually de- 
livered unopened to the addressee who may 
be out of the office on a business trip or vaca- 
tion. Hence, your letter may not be opened for 
a week or more. It is better to address your 
letter to the company and then to the atten- 
tion of the individual if you wish. Letters so 
addressed are usually opened and referred to 
another correspondent assigned to cover for 
one who may be absent. 

If you don’t receive a reply in a reasonable 
length of time, don’t “fly off the handle” and 
start calling people names. Write a polite in- 
quiry giving the date and general subject of 
your previous letter. This will enable the com- 
pany to attempt to trace your first letter. It 
might be that they couldn’t make out your 
name or address on your first letter. It might 
be that your first letter or the reply went 
astray someplace. It might be that an honest 
error in office routine resulted in the letter 
going unanswered. It might be that they are 
still holding your letter awaiting engineering 
data. Give the firm a chance to straighten 
these matters out. 

If you still don’t get a reply in say, two 

or three weeks more time, then you'll have 
reason to begin to sound off. There are several 
courses open to you if you feel that a firm 
is purposely dodging its responsibility in pro- 
viding service information. You can complain 
to the dealer who sold you the equipment. You 
can write the president or general manager of 
the company. And most effective of all, you 
can complain to the editor or advertising man- 
ager of magazines in which the company ad- 
vertises. Magazines are very sensitive, for 
moral as well as legal reasons, about advertis- 
ers who don’t perform up to ethical stand- 
ards. 
Finally, be reasonable in your questions. 
Don’t expect or attempt to establish a pen- 
pal relationship with your correspondent. He 
probably has enough letters to answer any- 
how, and he won’t look kindly upon the 
additional load of “regulars” with trivial ques- 
tions. You’ll wear out your welcome rather 
soon if you try this. Most manufacturers are 
happy to provide service information so long 
as it relates to the proper use of their equip- 
ment, but they are not in business to provide 
you with a running consulting service on all 
of your electronic problems. 

One additional point. Re-read your letter 
before you mail it. It is well to leave it over- 
night, or for a few hours at least, and then 
read it again. If it still makes sense it is prob- 
ably all right. Hastily written letters often 
contain inconsistencies or omissions which are 
easily caught by re-reading with a fresh mind. 
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DEPARTMENT OF COMMERCE 
RADIO DIVISION 


REVISED U.S. AMATEUR REGULATIONS 
Superseding those dated March 6, 1928 


An amateur station is a station operated by a person interested in radio technique solely with a personal 
aim and without pecuniary interest. Amateur licenses will not be issued to stations of other classes. 

Amateur radio stations are authorized for communication only with similarly licensed stations, except as 
indicated below, and on wave lengths or frequencies within the following bands: 


Kilocycles Meters Kilocycles, Meters 
401,000 to 400,000 0.7477 to 0.7496 8,000 to 7,000 37.5 to 42.8 
64,000 to 56,000 4.69 to 5.35 4,000 to 3,500 75.0 to 85.7 
30,000 to 28,000 9.99 to 10.71 2,000 to 1,500 150.0 to 200.0 
16,000 to 14,000 18.70 to 21.40 


and at all times unless interference is caused with other radio services, in which event a silent period must be 
observed between the hours of 8 p. m. and 10.30 p. m., local time, and on Sundays during local church 
services. 

Amateur radio telephone operation will be permitted only in the following bands: 


Kilocycles Meters 
64,000 to 56,000 4.69 to 5.35 
3,550 to 3,500 84.50 to 85.70 
2,000 to 1,715 150.00 to 175.00 


Amateur television and operation of picture transmission apparatus will be permitted only in the fol- 
lowing bands: 


Kilocycles Meters 
60,000 to 56,000 5.00 to 5.35 
2,000 to 1,715 150.00 to 175.00 


Spark transmitters will not be authorized for amateur use. 

Amateur stations must use circuits loosely coupled to the radiating system or devices that will produce 
equivalent effects to minimize key impacts; harmonics, and plate supply modulations. Conductive coupling, 
even though loose, will not be permitted, but this restriction shall not apply against the employment of 
transmission line feeder systems to Hertzian antennae. 

Amateur stations are not permitted to communicate with commercial or Government stations unless 
authorized by the licensing authority except in an emergency or for testing purposes. This restriction does 
not apply to communication with small pleasure craft such as yachts and motor boats holding limited com- 
mercial station licenses which may have difficulty in establishing communication with commercial or Govern- 
ment stations. 

Amateur stations are not authorized to broadcast news, music, lectures, sermons, or any form of enter- 
tainment, or to conduct any form of commercial correspondence. 

No person shall operate an amateur station except under and in accordance with an operator’s license 
issued to him by the Secretary of Commerce. 

SEPTEMBER 1, 1928. W. D. TERRELL, 

Chief, Radio Division. 


©. & covmnxunrr raorrove orice. ime = 11—0643 


Submitted by Wells Chapin W8ONL, ex-W2DUD, WIDUD, 
WeDUD, W9DUD, NUYDUD, DUD, 9EGO, 9AZS. 
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New Field-Day Power Source 


Though this demonstration was made primarily for the publicity involved, it still 
brings home to us some hints on things to come. K2USA set up shop out in a field 
down at Fort Monmouth, New Jersey and worked quite a few countries on 20 meter 
sideband. The rig consisted of the little Hallicrafters transceiver feeding a Telrex TM-30 
Tri-Band beam and powered entirely by solar cells. There are 7800 cells in the power 
unit and they provide 250 watts at 12 volts for this demonstration. 
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New Product 


Printed Circuit Faraday Shield 


The little comb-like printed circuit slipped 
between these two Air Dux coils allows highly 
efficient electro-magnetic transfer between the 
coils, while nullifying electro-static coupling. 
I. e., Faraday shielding, with coil Q’s as high 
as 500. Now available for any special series 
or standard Air Dux coils. While you’re writ- 
ing to tell them you saw it in 73, you might 
ask for the sheet of design specs on their com- 
plete line of high-Q air wound coils for ama- 
teur use. The post card you are now whipping 
out of your post card locker should be ad- 
dressed to Illumitronic Engineering Corp., 680 


wtth a CONTROLLED RELUCTANCE 


SAFETY-MIKE 


or PP. From Factory Ohio Residents Add Sales Tax. 


a 


E. Taylor Street, Sunnyvale, Calif. 


Plasticized stainless steel head- 
gear and aluminum construction. 
Wt. under 3 oz. Imp. 1000 ohms 
at 1000 cps. Resp. 400-3000 cps. 


*, CRF-3W Net $19.50 
Matching unit for above provides -53 db to Hi-imp. 
TS-3 . . installed _. . a Net $3.00 
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Also available with carbon and crystal cartridges . . . 
mounted earphones. $16.00 te $29.50 
net. Write for literature. 


MOBILIERS 


BOX 128 - 722 MAIN. COSHOCTON, OHIO PHONE MA 2-373) 
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AIR FORCE MARS TECHNICAL NET 
Sundays 2-4 pm edst 3295-7540-15715 ke 
June 4—Transistor Reliability. 

June 11—Advancements in Broad Band Communi- 
cations. 
June 18—Space Tracking. 

The Eastern Technical Net will recess until Sep- 
tember |7th. Suggestions are requested from lis- 
teners as to next season’s programming. 


HAM SHACK NOVELTY 


Authentic-looking, two-color certificate claiming tongue- 
in-cheek ownership of an acre on the Moon’s surface. 
Ideal gift or conversation piece for shack, bar, den or 
office. (See Pg. 119—Jan. 61, CQ.) With gold seal and 
name and call inscribed only $1.00 each. Six for $5.00. 
Send check or M.O. to— 


BOX DXG, 1738 — 201 St., Bayside 60, N. Y. 


METER BARGAIN — 405 microamp 


I" Round Plastic Flush Mtg. 
NEW —Original Boxes—$2.25 prepaid 


RITCO Box 156 Annandale, Va. 


set out to produce the 

Tapetone _ Converters, 

was to make available 

to the DX-minded ham 

converters which until 

then could only be built by the ham with a 

machine shop and a lab full of gear. We 

made no compromises. Here are the s ifi- 

cations on our high-gain low-noise XC-144 

converters. 

© 417A input! 6BQ7 Cascode; 12AT7 Os- 
cillator; 6CB6 Mixer. 

© Noise Figure: 2.8 db (with no advertis- 
ing fudge factor.) 

® Butler Oscillator for high stability. 

@ IF Tuning Ranges: 26-30 mc; 14-18 mc; 
30.5-34.5 mc; 28-30 mc; 50-54 mc; 7- 


11 me. 
© Gain: 33 db. Image Rejection: 60 db. 
These converters are for DX-ing and not for 
use in high signal level areas. 
Order direct from our Laboratory. Net price: 
$75.00 plus $7.50 Federal Excise Tax. 
Matching power supply: $45.00 plus $4.50 
Federal Excise Tax. 

Converters for: 
50—108—144—220—432—1296 mc 
Send for a complete description of our many 
models and the latest price list. Prices have 


been reduced on all converters. 
Club secretaries: write for details on our new club 
sales program. 


TAPETON 


10 Ardiock Place 
Webster, Mass. 


JUNE 1961 


, Fo - 
* Safely Effie y 
. @ KSB 
ee 
: ee or 
. NY a\\\\aa s 
| my a 
( wii J i 
eae * > Super Sensitivity 
ae ina > 74 — Ow for Two we o-Debe, 
; a — 
Sn 
! ee , 
| : 
| ee | Po 
INE Fe 4a 


2 . 
= 


How to Build 
Your Own 


IBM* Machine 


* Identification 


D © you need an IBM machine to keep track 
of your collection of radio magazines and 


Top-Edge Coding (holes numbered from left to right) 


123466 78910 11 12 13 14 15 16 17 18 19 20 
——Year—— —Month— -——Author’s Last Initials—— 


1950: 110010 Jan. 0001 A00001 J01010 R10011 
1951: 110011 Feb. 0010 B00010 K01011 $10100 
1952: 110100 Mar. 0011 C00011 L01100 T10101 
1963: 110101 Apr. 0100 D00100 §=—6 M01101 U10110 
1954: 110110 May 0101 E00101 Mc01110 Vi10lil 
1955: 110111 June 0110 F00110 NO1111 W11000 
1956: 111000 July 0111 G00111 010000 X11001 
1957: 111001 Aug. 1000 H01000 P10001 Y11010 
1958: 111010 Sept. 1001 101001 Qul0d10 Z11011 


1969: 111011 Oct. 1010 
1960: 111100 Nov. 1011 
1961: 111101 Dec. 1100 
1962: 111110 
1963: 111111 


Right-Edge Coding (holes numbered from top to bottom) 
34667891011 12 13 Meaning 
73 


cg 

Electronics Wd 
Radio-Electronics 
As desired 


ree 


Hifi—Amplifiers 
Mise—A thru E 
Ham—xmtrs 
Hifi—preamps 
Mise—F thru J 
Ham—Antennas 
Hifi—Turntable 
Mise—K thru O 
Ham—tTest Gear 
Hifi—spkrs 
Mise—P thru U 
34-3: 6 Ham—Misc. 
Hifi—Misc. 
Mise—V thru Z 
theory 
construction 
Product Report 
Mise. 

Note: In top row, holes 11 through 15 are initial 
letter of author’s surname while holes 16 through 20 
are second letter of surname. 
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Jim Kyle K5JKX/6 


of Back-tssue Magazine-articles 


to enable you to locate that circuit you re- 
member seeing last year but can’t recall just 
where? 

You do? Why don’t you build yourself one? 

Before flinging this copy of 73 out the win- 
dow, read on a bit. We don’t intend that sug- 
gestion as an insult or a sarcastic remark! 
The device described in these paragraphs is 
almost identical to the forerunner of the pres- 
ent office equipment—with the advantage that 
it’s so simple anyone can build it on the 
kitchen table in one evening at almost no out- 
lay in parts or materials. 

Surprisingly enough, this gadget isn’t elec- 
tronic in any sense—it’s purely mechanical. 
However, its basic principle of operation is the 
same as that used in electronic accounting 
machinery, so it can be useful in getting an 
idea of what goes on inside these machines as 
well as in solving your home-scale data-proc- 
essing problems. 

Materials you’ll need to build the “73 Selec- 
tor” are simple: a goodly stock of 4x6 filing 
cards. The tools are equally simple: a ticket 
punch and a razor blade (or scissors). To 
operate it after it’s finished, you’ll need a thin 
knitting needle or a length of No. 12 busbar 
smoothed off at each end. 

Ready? Let’s proceed. 

First, take a look at the drawing which 
shows a blank card’s hole layout. At this point, 
ignore the typing on the card and the dotted 
lines at some of the holes. The important thing 
is that 33 holes are punched on two edges of 
the card; they’re shown as being on %-inch 
centers with % inch between blocks, and lo- 
cated % inch in from the edge, but exact 
placement on the card isn’t important. What 
is important is that the holes on each of your 
cards must align to within about 1/64 inch. 

If possible, use some type of power punch 
to go through 100 or so cards at a time. This 
will assure perfect alignment. However, in the 
kitchen-table version, you can do it all by 


(Go to page 46) 
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3 QUE VeVSm|| UHF-VHF Beams 


Just in time for the DX season. The all new J Beam 
UE-VHE’ Shelston "Slotted Yoois — 30 “sce mie 

ces. a 
BC-610, GRC, VRC, | |W" Dour Wall, Avellable now for the first time in 


WE BUY! Ts Equip. & parts! the U.S. A real quality antenna for the VHF man. 
TUBES. etc. TOP Look for K9EEC 2 meters with 6 over 6 slot 


wager Ey GAZU Booms —-* 

“RECEIVER . 

460-470 Mc. This is the ‘“Tail-End Charlie’! Rehn Towers aoa 

30 Mc.I.F. Less tubes. Good condi- $2 95 Write now to 

NS EP A ee bd 

S¢R;522 TRANSMITTER. Good cond. Tess HOUSE OF ANTENNAS 

RECEIVER: 100. 156 Mc. Good cond. Less 1153 E. 82nd Street, Chicago 19, Ill. 
REL Sie I or aD Marl Pa > .95 Phone SO 8-9282 


ixXe “aw: SPECTACULAR! 


ff Se 6 es .95 
WITH TUBES be ceenaneiene $9.95 
Complete conversion data ............ $1.50 


oot ew Tanen | || GO FIRST CLASS 


marine and mobile! Freq: 200-12,500 kc. 
with proper tuning unit. CW or $14 95 ON SIX 
MCW. Like new condition. Only ° 


ABOVE, but in good Ce aaee 


PE- = 
Supe We VG ana ig oe See 

bow ike,ge conser crnee Deluxe 

TUNING UNITS: Each OS ERR 3 3 

~ BEET RATICRECVE TIM PREG ETER~| $57 50 
-27 Mec. Crystal 1 195-20,000 Ke. Het- s 


oe WITH PE- | erodyne hw . Com- 
120 POWER SUPPLY: I plete with original Features: 


on 2d wt 63 jecrncetton Som © 50 watts input, fully neutralized 
! Boxed. ICrystal! Excellent © Uses inexpensive 8 mc xtals or VFO . 
Special ' $18.45 — $49.50 © Plate modulated for efficiency and punc 
tion. - © Input for crystal or carbon microphone 
= COLLINS TRANSMITTER-RECEIVER @ TVI-proofed even in Channel 2 fringe area 
PIO es ite = te oot * “tubes ond. 100 ke e@ In kit form to cut costs 
$00. coeenee -in "24 * f4, ade e All hard parts mounted (over 100) 
table-top unit. F.B. for marine, nN @ 6 or 12 volt filament 
and mobile ) suse. Excellent condi- $49.95 @ Speech clipping & limiting for max 
E-YAIRIE © modulation 
Assemble your own handie-talkie out of this Order Direct: 
letel ired chassis! (L rder . 
tubes, calla, wceoe.) Uke now...) PODS LW-51 Deluxe kit, less tubes & xtol .... $57.50 
- Lw-51 —— * ey oe xtal. poy 
1.5-18 Mc. Features: 10 channel auto-tune PLUS LW-51 Deluxe kit, w tested ...... 
manual tuning, 100 Ke. crystal calibrator, 13 Ship wei 7 Ibs.: 77¢ yah $1.59 — 
tubes, 2 RF amplifiers; entire circuit premability Lw.72 AC Power Supply for wired 18.58 
tuned, 70E PTO oscillator, same as used in LW-61 VHF Converters .........--eseeee by 
75-A series receivers. Free sche- $49. 50 LW-80 Pre-Amplifiers ........--++++++++ 
reer 


APN-4B MARINE LORAN RECV’R & INDICATOR L W 

Gives exact fix in relation to Loran station. 

be + on 12 y Fag V. If you own a boot, this is ELECTRONIC LABORATORY 
t 

buy! BRAND NEW ond BOXED. nly $79.50 ROUTE 2 JACKSON, MICHIGAN 

USED, but in excellent condition. Only.. 39.50 


APT-5 UHF RADIO TRANSMITTER 
50W. Uses 3C22 LIGHTHOUSE TUBE in tuneable 


ogg Ay See Ty gf A TUBES WANTED! 
onereter. F.8. for 432 or 1215 Me. “ $19.95 ESPECIALLY KLYSTRONS, 
ee eam MAGNETRONS, MINIATURE, 
4-125A ...... 19.95 | 4-400A ...... 25.00 SUB-MINIATURE AN 
eee 2.95 4-1000A ..... 75.00 OTHER SPECIAL PURPOSE TYPES 
TE Te nee eee tli HIGHEST PRICES PAID 


All orders FOB Los Angeles. 25% deposit re- 
quired. All items subject to prior sale. NOTE 
MINIMUM ORDER, $3.00. WRITE TO DEPT. 73 


COLUMBIA ttectronics 


4365 WEST PICO BLVD. LOS ANGELES 19, CALIF. | ELECTRONICS CO 
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Sequence photos showing operation of "73 Se- 
lector.” An awl is being used in place of the 
knitting needle, with small deck of cards which 
is listing for January and February 1961 issues. 


hand with the ticket punch. Just mark the lo- 
cation of each hole and be careful when 
punching. 

At this point, you should punch all 33 holes 
on each card. Remember that you must have 
one card for each article you intend to list, 
and that every article in every magazine you 
have should be listed for the gadget to do 


you much good. 

When you’ve finished punching the blank 
cards, proceed to the next step; this consists 
of going through your stack of magazines and 
entering the information shown concerning 
each article, using a separate card for each 
listing. 

The first line of the listing is self-explana- 
tory. The second line lists magazine, issue, and 
page number. The third line—somewhat cryp- 
tically—shows the classification of the article, 
according to the various categories listed in 
Table 1. The final entry is simply a brief 
synopsis of the article, so you can tell later 
whether it is the one you’re trying to find. 

After filling in all the cards, you’re ready 
for the final stage of construction. This con- 
sists of cutting slots from certain holes of each 
card to the border, leaving the card as shown 
in the photo. These slots, literally, are the keys 
to system success, because they make sorting 
automatic when you use the gadget. 

Before cutting any slots, take a look at 
Table 1 (which we used earlier simply to get 
our categories). Note that each category is 
assigned a number which is made up of the 
digits 1 and/or ¢, and also a specific group 
of holes. 

An unaltered hole represents a zero in this 
code, while a slot is equal to a one. The no- 
tation is that called “binary,” which is used 
in almost all computers. 

As shown in the table, the row of 20 holes 
across the top of the card represents the year, 
month, and author identification of the article. 
The 13 holes down the side represent the 
magazine and the classification of the article. 

Using table 1 as a guide, cut the holes away 
into slots as indicated by the classification 
categories and other indexed information. 
When you’re finished, you’ll have a deck of 
cards with ripply edges, and some will have 
holes where others have slots and vice versa. 

At this point, you can relax. The work is 
over. All you need to do now is to use the 
file—and keep it up-to-date by making up new 
cards every time you get another magazine 
and adding them to the file. 

To pick out all the articles dealing with any 
one category, simply use the knitting needle 
to lift the cards. An example will make it 
easier. 

Let’s suppose you want all the receiver con- 
struction articles which appeared in 73 during 
1960. 

To start with, use the first four holes from 
the top on the right-hand side to pick out the 
73 cards. You do this by first aligning the 
cards, then running the needle through hole 
No. 4 of the entire stack. Turn the stack on 
its side and lift the needle vertically, joggling 
the stack at the same time. Some cards will 
fall away free, since they have slots instead 
of unbroken holes at No. 4 position. Included 
in these cards will be those for 73 (code 0001) 
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as well as those for Radio-Electronics (code 
0011) and any other publications whose code 
ends in 1. 

Put the other cards back in the file, and 
stack those which fell off. Run the needle 
through hole No. 3 and lift as before. Some 
will stay on and some will fall off. Since the 
73 code is 0001, the desired cards this time 
are included in those which stay. Put the rest 
back in the file and repeat this process for 
Holes Nos. 2 and 1. The result will be that you 
have all the cards for 73 magazine separated 
from the rest of the file. 

The next limiting category used in the ex- 
ample was the year, 1960. This information is 
carried in holes 1 to 6 at the top of the card. 
Using the code as a guide, repeat the stack- 
thread-lift process to pick out the 1960 cards. 
The sequence this time would be those cards 
which lift on hole 6, lift on hole 5, and fall on 
holes 4, 3, 2, and 1. 

You now have remaining all the cards for 
73’s 1960 issues, which are still not what you 
were looking for—but what you want is in- 
cluded in them. 

Repeat the process still once more, using 
holes 5 through 13 of the right-hand column, 
looking for the sequence 010111110. This 
means ham radio (01) receivers (01111) con- 
struction (10). 

This time round, when you’re finished, you 

(Turn to page 48) 


NEW FOR 144 MC! 


“lit-line™ (W6LIT) NUVISTOR CONVERTER 


The Latest 
in Nuvistor 
Converters! 


Check these 
outstanding features: 


@ NOISE FIGURE: 3db, Noise 
level so extremely low, the 
weakest signal can be heard. 

@ RF AMP. uses the 6CW4 
grounded cath. amp. 

e@ Input circuit is a 4% wave 
TUNED LINE inductively 
coupled to the antenna so as 
to maintain a high degree of 
seleetivity (RF) 

@ 6EZ8 triple triode, mixer/osc/tripler. 

@ Total gain: Approximately 21db. 

@ Quality ceramic sockets and coil forms. 

@ Low pow. req.: 6.3V @580ma., 150V @15ma. 

@ Choice of 7 freq.: 7-llmc, 14-18mc, 26-30mc, 
30.5-34.5mc, 28-30me, 27-31mc, Novice calib., 
28-30me (145-147mc), 50-54mc, (HQ 170, HQ 


110). 

@ WIRED, TESTED, w/tubes & xtal. $29.95 
Amat. net. 

@ Companion power supply $15.50 net. 


MISSION HAM SUPPLIES 


5474 Mission Bl. PH. OV 30523 Riverside, Calif. 


A Warehouse just full of clean surplus gear-UHF/VHF 


Following is a partial list of units, parts, etc., on hand. 


58A/ARQ-8 Receiver, 25-105 mc, less power supply & oscillator................ $8.95 
Watch 73 for a conversion article on this amazing unit. 

2” Round Meters: 500 ma, 15 vac, 4 amp rf, 8 amp rf, 10 amp rf............... $2.00 
2” Square Meters: %" thick flange: 150 vde face, 0-1 movement............... $2.00 
8” Round Meters: 50-100-150-250 ma, 500 ma (0-1 movement)................- $3.00 
ALSO! a UHF unit that converts “X” band to 60 MC with wave guides, two 723 

A/B tubes, two 6j6—three 6AK5—a stepping relay, and other parts....... $7.00 ea. 
About fifty 740/740 at 96 mills (75 watt for novice final 807’s) trans........ $4.00 ea. 
6V6, 6SN7 (unboxed surplus) new condition. ..............0ecee eee ences 33 cents ea 
Custom/built two meter beams that w-o-r-k! five 

GRID 6.066.606.0406 66:00005546000000% $11.50 ea. 
ag es, ohagees Y peoune “coaxial — 

Ol-loW angie ...... eercceccesesesnceses ea. Communication vipm ent 

Compact “special” two — (2 watts into — Built 


This was described in eb. "73" excellent mod. less power, 
mike and eaten ~ ea. with tubes only $25.00 ea. Uses 


al mike. 
Can supply 220 Mc xmitters (like eve units) only less 
output, same price. 


Or if you want “6” meters, = can 
ve these units. to you with almost 


2G FULTON ELECTRONICS 
above). 

deal 1, tal 
au. — “gn onal ng” and “990” 2 Miles West of Manteca on 120 Highway 
ie lutecint) ° “Bht for $1-75 Phone TA 3-3717, — Manteca, California 
Suggest you out of town boys (in California!) drop in and look over the many items 


on hand—priced to sell. 
Hours: 9:00 till 8:00 — Sundays 11:00 till 5:00 


Amateur Radio Equipment 
Electronic Surplus 


JUNE 1961 47 


: a 

SSC 

: : 

: = “— —= 

, = 
OO e——SCSC‘(SSCis 
ee a i 4 


a = sai 


(Continued from page 47) 


have the 2ards for all receiver construction 
articles which appeared in 73 in 1960—exactly 
what you were looking for. 

The process sounds a bit tedious when ex- 
plained in words, but after you’ve done it once 
you'll see that the entire thing can be done 
in less time than it takes to read a couple of 
sentences explaining how. The pictures show 
the three steps of a sorting run, using only a 
small deck of cards. 


Bevheter cearerters for Sis and Teo; Tew Lend 
PPeo196 ie +t~~pO--bae, rerr, const 


of i 4 eonrerters easing nutisters 


Card from the prototype "73 Selector." Note 
that holes shown on top in drawing and in text 
are on bottom in this set; this was first designed 
and by experience it was determined that cards 
would align more easily in file box if holes were 
on top. Codes for magazines and classifications 
were also altered slightly; however, any coding 
will work so long as it is consistent. 


Here’s how it works, if it hasn’t become 
crystal clear to you yet. As you can see, a card 
will fall if it has a slot at the particular posi- 
tion used, and will stay on the needle if it 
has an unbroken hole. Any single hole position 
can be used for a two-answered question; how- 
ever, a pair of hole positions can be used to 
mean four things: 

A—code 00, both holes unbroken. The card 
stays on through both runs. 

B—code 01, one hole and one slot. The card 
stays on the first time but falls away the sec- 
ond, 

C—code 10, one slot and one hole. The card 
falls the first time but stays up the second. 

D—code 11, both slots. The card falls away 
both times. 

By assigning specific meanings to each code, 
you can recover that information from a 
scrambled deck by picking the order of the 
sort and the holes. For instance, to locate code 
11, you would start with either hole, and after 
each sort the cards which stayed on the needle 
would go back into the file. The only ones 
kept out would be those which fell off both 
times. 

On the other hand, to locate code 00, you 
would start with either hole, but the cards 
which fell off either time would be returned 
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to the file. All those which stayed on the 
needle both times would be kept. 

This use of several positions of yes-or-no 
coding is the basis of electronic computers, 
which also employ the binary system. While 
it seems almost inefficient, remember that us- 
ing 6 holes instead of 2 for one code group 
gives you 64 possible combinations—and 10 
holes would give you 1,024 combinations. 

Proper coding also makes it easy to put the 
file in order. Let’s say you want it to be in 
alphabetical order by the author’s name. This 
uses holes 11 through 20 across the top. 

For this type of sort, you start with hole 
20 and work back to hole 11. Keep the cards 
which fall free in proper order, and at the 
end of each sort put those which stayed on 
at the front of the stack, then sort again. 

When you’ve sorted at all 10 hole positions, 
you'll find the entire file is in alphabetical 
order according to the first two letters of the 
author’s surname. Here’s why: 

Let’s suppose your deck has only four cards 
—one for Joe Jones, one for Q. X. Atler, one 
for Bill McNamara, and one for W. Green. 

On the Hole 20 sort, only Jones’ card would 
stay, since T, N, and R all have 1s in the 
hole-20 position. At hole 19, N and R would 
fall but O and T would stay. The order at 
this point would be: Jones, Atler, McNamara, 
and Green. 

After the hole 18 sort, the order would be 
Jones, Green, Atler, and McNamara, since at 
hole 18 Jones and Green have Os while Atler 
and McNamara have Is. 

As the sort proceeds, the order changes 
each time according to the presence or ab- 
sence of a zero in each card at that position. 
After the hole 16 sort, the order would be 
McNamara, Jones, Green, and Atler, and the 
second-letter sort would be completed. Holes 
15 through 11 repeat the same process for the 
first letter, and after hole 13 the order be- 
comes Atler, Jones, McNamara, and Green. 
At hole 12 Jones and McNamara fall, and 
when Atler and Green are brought to the 
front the order becomes correct. 

In this example, since only four names were 
used, the sort was complete at hole 12. In 
practice, all 10 sorts must be made to estab- 
lish proper order. 

By the same token, the file can be sorted by 
magazine and then the sub-deck for each 
magazine can be put in order by month and 
year. 

By now, you should have the idea of the 
do-it-yourself IBM Machine, our “73 Selector.” 
Just two words of caution: 

When you put one together, you’re liable to 
find yourself thinking in binary code for a 
while—which may prove helpful if you ever 
want to work with computers—and 

Watch out for the gadget. You may find it 
fascinating, and you may find it obsessing! 

... K5JKX/6 
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(M-100 from page 22) 


modulation of the full rf output. However, for 
best speech quality the modulation level should 
be set no greater than where the transmitter’s 
plate current meter shows an apparent satura- 
tion point and further advancement of the 
modulation control does not increase the plate 
current. Because no reactive components ap- 
pear in the modulator after clipping and be- 
cause the de coupling between V-3A to V-3B 
no filter is needed. The low output impedance 
of V-3B is in keeping with current practices 
in order to maintain good waveform and mod- 
ulation linearity. 


There are two typical situations in which 
the M-100 is applied. One is the clamped or 
regulated screen final amplifier operating in 
class C, which is illustrated by schematic dia- 
gram in Fig. 2, and the other grounded grid 
ampiifiers using beam tetrodes or pentodes. In 
the case of the latter, efficiency would be 
greater through the use of the M-100 for 
sereen modulation than with the grid modu- 
lated method commonly used. The manufac- 
turer offers to consult with prospective users 
where they may have a problem concerning 
connection to and operation of their equip- 
ment. 


In addition to tests made with home brew 
equipment, the M-100 was connected to a Vik- 
ing Navigator which was kindly lent for that 
purpose by Chuck of Key Electronics in Ar- 
lington, Virginia, in order to try it out with 
a typical commercially designed rig in the 
hands of many Novices, as well as old timers, 
and to whom eventual conversion to phone 
would appeal. 


(Now go to page 50) 
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‘ 8s! Model 850A 

yr . $35.00 Model 852 
mr $16.50 $39.50 
Now—Pi-Network inductors specially 
tailored for your needs. Here are highly- 
efficient, super compact tank coils in- 
corporating the unique feature of inte- 

band switching. 

Model 850A and Model 852, now 
complement the famous B&W Model 
851. All are designed for single or parallel 
tube operation on 80, 40, 20, 15, 11 or 10 
meters, with top efficiency in Class —" 
or linear operation. Windings give ample 
current carrying capacity with optimum 


“Q” over the entire operating range. 
these superior B&W inductors at 
your dealers now, or write B&W direct 


for detailed information. 
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Canal & Beaver 
Bristol, Penna. 
TELETYPEWRITER EQUIPMENT 
cones ae. a Fee eee (.50-30.5 MC) 
inte: i ’ ul ia ’ 
KLEINSCHMIDT Printers #TT-4A, 11-76, 1158. -99 
TT-100, GGC-3. 
TELEWRITER Frequency Shift Converter. 
For general information & equipment list write: 
Tom WIAFN 


ALLTRONICS-HOWARD CO. 
Box 19, Boston 1, Mass. Richmond 2-0048 


For TOP-MAN-ON- 
THE-FREQUENCY results... 


Install a Telrex antenna... dollar for 
dollar better in every way! Antenna 
systems from $6.95 to $12,000.00 
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' Telrex 
a -line'= 


with a “MATERIAL” difference! 


Send for (or, at your distributor), PL 77 Techni- 
cal Specifications and Performance Bulletin de- 
scribing 106 Antennas from % through 80 meters 
including ‘“‘BALUN’’—FED ROTATABLE DIPOLES, 
MONO, DUO, TRI, 4-BAND AND “SPIRALRAY”’ 
ANTENNAS, ROTATOR/INDICATOR SYSTEMS, 
TOWERS, BROAD-BAND “BALUNS,” ACCES- 
SORIES AND “NICE-TO-HAVE-AROUND-YOUR- 
SHACK" INFO. 


Communication and TV Antennas 


rex LABORATORIES 


ASBURY PARK 40, NEW JERSEY, U.S.A. 
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i ™ (M-100 from page 49) 
e Step-by-step instructions for the hookup are 
‘THE NEAREST THING furnished with the M-100. The only physical 
TO A PRIVATE TUTOR change of note is to insure the screen by-pass 
(ELECTRONICS ILLUSTRATED—JULY 1958) does not exceed 500 mmf and to replace it with 
one of that value where it does, as well as to 
CODE CONSTRUCTION open the screen de lead at the socket, bringing 

these two connections to the M-100. 

® ONE OF THE When on transmitter standby (receive) or 
TAPED tune positions, the audio from the loudspeaker 
. ae FINEST CODE would drive the screen of the transmitter 
COURSES AVAILABLE through microphone pickup. This was cured 


by using a pair of auxiliary contacts of the 
Western Union, yearend Navy & Amateur 
experience p for this course antenna relay in series with terminal 4 of the 


CONSIDERING THE RE-USABILITY OF THE —" 80 ey this —— is open on receive 
RECORDING TAPE THIS IS THE MOST IN- and closed on transmi . 
EXPENSIVE COMPLETE CODE COURSE ON The spectrum around the carrier when 


2x4 


THE MARKET TODAY. modulating was observed on a Panadaptor and 
looked clean at all settings on several bands. 
ES TESG—) Rew of A By py My The modulation patterns were checked with a 
practice material to 8 WPM ............00s005 $6.50 Central Electronics Multiphase RF Analyzer, 
ADVANCED TAPE—2 hours of practice material 9 to and as may be expected, more precise adjust- 
yp taney includes both plain oe ments of carrier and modulated envelope could 
5-character coded groups, letters and numerals mixed. be made. This is true of any modulated system. 
Top quality Acetate tape, 1200’ on 7” reels re- ‘Scope monitoring of phone transmissions 
A Aacecd qerd yoda gt — would clean up much of the smog of amateur 
your - . . - 
acarent dictributer handling “this fine product. radio, were it required by regulation. There 


was no difficulty in obtaining patterns equal 

to the perfect ones shown in the handbooks. 

eee * BOX 31-S, LANGHORNE, in, If you do have or can borrow an oscilloscope 
(Turn to page 52) 


DISTRIBUTOR INQUIRIES INVITED 


Watch for the Ashby “Abe Lincoln” Antenna by Hi-Par 


ee HALO ANTENNAS 


F ines and Mobile, for both 6 and 2 meters, by 
the pioneers in horizontal polarization for mobile 


communications. 


A i-Por also manufactures a quality line of 


antennas for amateur, TV, FM and commercial wanes 
: DISTRIBUTORS 
services. OR 
6-METER WRITE DIRECT 


HI-PAR PRODUCTS CO. FitcHBURG, MASS. | 
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Staff 


Powerhouse Pros 


Part I 


While we’re normally agin two-part ar- 
ticles, on the grounds that any technical 
information should be complete unto it- 
self, this subject is an exception. The 
field of power supplies is a broad one, 
not often covered, and our choice was be- 
tween giving you a power-supply article 
and nothing else this month, cutting 


Y Acuum tubes and transistors being the 

choosy gadgets they are, the power sup- 
ply is a unit common to every item of elec- 
tronic equipment. As a result, dozens of 
specialized power-supply circuits have been 
developed; however, the entire subject is usu- 
ally disposed of with a few general words in 
most reference books. Few homebrew power 
supplies are engineered; the majority of them 
are simply put together and debugged until 
they work. 

Happily, most of them do work—but they 
can be much more efficient and will accomplish 
their tasks more easily if they are designed 
before, rather than after, they’re built. The 
basic principles are simple, and you prob- 
ably know them already. However, many little 
tricks can be employed—and that’s what most 
of this article is about. 

Before going into the tricks, though, let’s 
take a close look at those basic principles. 

First off, we must decide on the purpose of 
a power supply. Naturally, it’s to supply 
power. Most usually, this power is in the form 
of direct current, although most vacuum-tube 
power supplies include provision for low-vol- 
tage ac for tube heaters. 

Output voltage may be high, low, or medi- 
um, depending on the application, and the same 
goes for current. A supply for a transistorized 
preamplifier may supply only 5 volts at 1 ma, 
while one for a kilowatt final may be called on 
to give forth 2,500 volts at nearly an amp. 

Input to the supply is usually 115-volt, 60- 
cycle, single-phase ac from the house lines, 
but not always. Big rigs frequently use a 230- 
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down the detail, or splitting the article 
into two parts. Rather than compromise 
the standards of our Technical Article 
series, we reluctantly decided to split 
the article. Part Two will appear next 
month—and either part is complete by 
itself; you don’t have to wait until next 
month to use the information. 


volt input, and mobile units usually employ 6- 
or 12-volt de. Mobile power supplies are a sub- 
ject unto themselves because of their special 
considerations. They won’t be gone into fur- 
ther in this article. 

With input source and output power deter- 
mined by the associated equipment and oper- 
ating site, we can proceed to design a power 
supply. With so many specialized circuits 
to choose from, though, we’re going to be lost 
unless we classify the circuits in some manner 
while examining them. 

One method of classification would be into 
low-power, medium-power and _ high-power 
categories, and many references follow this 
procedure. However, many circuits are equal- 
ly usable in either of these three groups, so 
we’re taking a different approach. To start, 
let’s decide whether we want to use transfor- 
mers, or operate directly from the ac line. 

Until a few years ago, transformerless sup- 
plies were limited to the low-power group 
because it was impossible to develop even mod- 
erately high power through multiplier circuits. 
However, modern circuit techniques make it 
possible to dispense with transformers at any 
level below about 500 watts output if we like. 

While most references compare voltage mul- 
tipliers with transformer-type supplies on the 
basis of comparative cost, that comparison 
loses validity in the higher power brackets 
since the amount saved on transformers is 
spent on additional rectifiers and capacitors. 
At lower power levels, cost comparisons remain 


(Continued on page 62) 
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(M-100 from page 50) 

or RF Analyzer, by all means do it. The at- 
tachment is very simple and observation edu- 
cational. With the Multiphase, it is preferable 
to use its 1000 cycle tone fed to the microphone 
input in order to obtain sync. The .02 volt out- 
put should be used as higher levels would 
cause distortion due to the high gain of the 
M-100. Once the best settings for carrier and 
modulation is found, they remained constant 
for the microphone and plate current settings 
of the transmitter. 

If you have no means of getting to a scope, 

satisfactory results can be obtained by follow- 
ing the operation instructions which come 
with the unit. There is a tendency to turn the 
gain up too high, therefore a critical on-the- 
air check is necessary in order to reach maxi- 
mum clarity with maximum punch. Actually 
the M-100 hooks up much faster than it takes 
to talk about it, taking only about twenty 
minutes with the Navigator. 
All on-the-air reports were good, even through 
heavy QRM on 20 meters in the evening, and 
most hams were surprised at the low power 
used while running the Navigator. 

The brochure speaks of mobile use as a fea- 
ture, and the M-100 would be ideal to modulate 
a high power mobile transmitter. It would be 
my preference to use a transistorized supply 
with a 115 volt 60 cycle output such as the 
Heath MP-10, which, while larger than neces- 
sary for the M-100 requirement of 30 watts, 


could also operate a station receiver giving 
you a quick conversion from shack to mobile, 
and vice-versa. 

The self-contained 1000 cycle tone source 
gives you ICW capability on UHF, as well as 
the tune-up source for double sideband sup- 
pressed carrier should the unit be reworked 
for that purpose. The bandpass was checked 
with a Supreme Model 563 Audio Oscillator, 
maintaining metered constant output and was 
in close agreement with the 300 to 4000 cycle 
range, having a sharper cutoff on the lower 
frequency side where 60 cycle hum troubles 
originate. 

The general impression gained from opera- 
tion of the M-100 is that it can find a place 
in almost any ham shack either as part of the 
main rig, for portable use or as the modulating 
source for anything you home brew or test. 
Many of the features available in the unit are 
those you would like to have but would not 
have the patience to incorporate in gear as- 
sembled for trial or test purposes. 

- W4API 


JIM CLARK * WIULU 
KIT WIRING & TESTING LABS 
REPAIRS & SERVICE ON ALL MAKES OF HAM GEAR 


AND 
TEST EQUIPMENT, CITIZENS BAND GEAR & Hi-Fi 
2 Aiken St. Tel. HEmlock 2-3600 Derry, N. H. 
ALL WORK GUARANTEED 


Teletype Model Ty-7 (Military version of Model 15) These machines are used 
but in good working order. Your cost $150.00 HB Long Saland City N.Y. 


RA Receiver R-320/RC-88 This 14 tube Superhetrodyne receiver has a frequency 
aange gaom $40 to 32,000 Ke. in six bands. This receiver designed fox AN,MW, 
and (W signals. One turing control,RF gain AF gain, Off, trans, receive mod-receive 
Bar Adj. ,Selectivity(Brocad, sharp, ManualManual Noise Limiter AYN, also 
phone jack on front panel.(omplete with tubes 5-65G7 2-695 2-GH6 1-6SA7 1-6K6 
- 456 ke. 97. Operates from 115/230 Volts 
AC 60 cycles. 19 1/4 X 11 X19 1/4 Without cabinet, Thia unit pits into 
standard table top rack. Weight approx 98 Lbs. llsed in checked out iti 


1-543 1-6597 and 1\R-150 plus rectifier 


on cost $160.00 KB Long Saland (ity N.Y. 


lime Delay Relay 110 Volts AC Moton operated type Adj. 2 Sec. to 50 Min. 


Pr 2X5 172X512 


cast 517.95 Shipping Weight 69 Lhe. FB 1.9.6. N.Y. 


Redan Scope indicator... - Model 9P-183/BP5-4 Range Indicator Useful gor 
fox Lab acope ax athen experiments. Sqpus i 115 Volts 60 cycles 
Voltage 


sold this unig for $90.00 your cost 
$6.00 Weight 7 Lhe shipping. KB L.9.C. N.Y. Brand new condition 
peerage Ripa ged Volt primary Secondary 3000 Volt (T 
out of this one, your 


SPERA 


ELECTRONICS 


37-10 33rd Street 
Long Island City 
New York, N. Y. 


65N7 Sweep amplifier, 6H6 DC Restorer, A) First video amplifier, AG] second em 

video amplifier, 6A7 Phantastron, 65Ny Phantastron cathode and diode, 

er a a ee ey R-320/RC-88 
Shipping Weight Approx. . 140 Lbs. Brand condition Your cost $38.95 . vane 


Crystal Type (R27/l! Jnequency 28.55556 he. This crystal is in the 10 meter phone - 
Band,awell gor a net frequency.... Yaar cost $1.95 Weight 6 og... 


We do appreciate your name on a post card for our mailing List. Best 73 
SPERA ELECTRUNGC SUPPLY 37-10 33 Street Long Saland City N.Y. De Wall... ». 
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Model M-100 


New Self-Contained Universal Series 
Gate A.M. Modulator 


JOIN NOW THE CIRCLE OF ENTHUSIASTIC OWNERS!!! 
EASILY ADAPTABLE TO MOST COMMERCIAL CW TRANSMITTERS. 
AN IDEAL MODULATOR FOR THE HOMEBREW TRANSMITTER. 

® Modulates any beam tetrode or pentode amplifier up to | KW 
© Extremely economical and efficient method of modulation 
* No sacrifice in CW power capacity 
© Amazingly small: only 6” x 71/2” x 51/2” 
© Two years complete guarantee 
Find out for yourself why the M-100 is your best ham investment per dollar: 
Order Today . . . $59.50 Net 
10 DAYS TRIAL, MONEY BACK GUARANTEE 
Write for complete technical information. Send check or money order to: 


ELECTROTONE LABORATORIES, INC. 


1713 North Ashland Avenue ° Chicago 14, Illinois 


MORE ABOUT OUR COMPLETE LINE OF NUVISTOR PRE-AMPLIFIERS 


Notice in our photo the high quality of components used 
High Q ceramic slug tuned coils for 50mcs and 144mc eutget. 
High Q glass capacitor and silvered coils for 220mcs, 432mcs and 144mc input. 
High quality b00vd de ceramic coupling capacitors. 
Power filter capacitors effective from DC to 2KMC. 
Drawn enclosure to meet the most rugged commercial reauirements. 
“ALL THIS WAS DESIGNED TO GIVE YOU HIGH PERFORMANCE 


AND LONG TERM RELIABILITY” 


$19.95 


BULLETIN E-5124 


bes wy ~ FEATURES: 
1. Complete R.F. shielding from input to output. Flanges of R.F. connectors soldered on inside. 3. Solder 
sealed cover. (Enables us to give you a oe. > ‘written guarantee.) 4. Total power drain only 1.4 watts. 

(A natural for mobile installations.) 5. Units can - supplied with resistors and inter-connecting cables for 

installation into any commercial-amateur receiver. 6. Choice of R.F. connectors available upon request (slight 

adjustment in price). 

“ADD OUR PRE-AMP TO YOUR PRESENT RECEIVER AND EQUAL FEATURES FOUND IN SOME OF THE MOST 

EXPENSIVE LINE OF COMMERCIAL CONVERTERS” Here are some guaranteed specifications: 


MODEL FREQUENCY BANDWIDTH NOISE FIGURE POWER GAIN 
See vebawen enum 48 to 60mcs 3mes (3db points) 2.5db 20db 
GE case eccsbeseses 140 to 150mcs ~ 3mes os 20db 
ERS ESHER: 210 to 240mcs 3mcs . 4.0db 20db 
GE VuAseKdne Ketek. 410 to 450mcs 5Smcs ned 6.0db 20db 


advertising Bonn factors, plain 


We also manufacture the famous “PERSEIDS” 417-A grounded grid pre- a7 § — high — selec- 
tivity through the use of double tuned input coils (greater of ui tside the pa ue Soe) 
in reality a built in R.F. matching transformer. This unit also features high i. "$21 95 less tube; $39. 
with tube. Write for bulletin E-50144. 


VHFEF-UHF issociates ’p.o Box 1068” FAIRFIELD, CONN. 


honest to goodness facts! 
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Propagation 


Charts 


David A. Brown K2IGY 
30 Lambert Avenue 
Farmingdale, N. Y. 


The bands listed are MUFs and a higher 
band will not work for the time period listed. 
Lower bands will work, but not nearly as well. 
Times are GMT, not local time. 

These charts are to be used as a guide to 
ham band openings for the month of June, 
1961 to the various countries listed. I will be 
interested to hear of your results in using 
these charts an dto know what other areas 
you might wish included in future charts. 


Advanced Forecast: June 1961 
Good |-2, 4-7, 15-30 
Fair 3, 8-9, 13-14 
Bad 10-12 


REMINDER 


Bring this copy of 73 to your next 
ham club meeting and let everyone see 
it. Don’t forget to show it to hams 
that come avisiting too. We have been 
able to get special U. S. Government per- 
mission (our postman says OK) for you 
to discuss articles appearing in 73 with 
fellows on the ham bands. 


for 50, 144 and 
220 Mc. bands 
Lowest Noise 
22 DB Gain 


Add an Ameco Nuvistor Preamplifier to your converter 
or receiver to improve the noise figure and gain. 
Image and spurious rejection will also be improved 
as the Model PV has two tuned circuits. Compact, 
easily connected, low power requirements. 
Model PV with tube, wired and tested. 

State which band $13.95 


For any band, 80, 40, 20, 15 or 10 meters, the Ameco 
Model PH Preamplifier has a better noise figure than 
most multiband receivers, 23 db. minimum gain, will 
improve image and spurious rejection with its two 
tuned circuits. Especially effective on 10 or 15 meters. 
Model PH with tube, wired and tested. 

State which band 


Write Dept. 73-6 


RICAN ELECTRO 
RRICKS ROAD, MINEO 


eT 
wired and tested 


Need Drafting? 


Our drafting department needs a little 
more work to do in order to keep it out 
of mischief. If you have need for any 
professional drafting of circuit diagrams, 
layouts, etc., then drop us a line. We'll 
even put together brochures and book- 
lets. 73 Production, 647 Eighth Avenue, 
New York 36, New York. 
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1331 India St. 
P. O. Box 1728 


WeesitieRN, 


FOR OVER 25 YEARS ONE OF THE WEST'S OLDEST AND LARGEST FIRMS 
DEVOTED EXCLUSIVELY TO AMATEUR AND ELECTRONIC EQUIPMENT. 


San Diego 1, Calif. 
BElmont 9-0361 
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Model #A50-5 Boom 12’ x 1%” 
6 ELEMENT BEAM $32.50 
Model A50-6 Boom 20’ x 1%” 
10 ELEMENT BEAM $49.50 kIT 

Model #A50-10 Boom 24’'x1%" AVAILABLE 


SEE YOUR DISTRIBUTOR 
—or write for Free Catalog. 


CUSHCRAFT 621 HAYWARD ST 


MANCHESTER N. H. 


Reyco Multiband Antenna Coils 


Traps for dipoles . . . hi strength . . . moisture 
proof guoranteed to handle a full KW. 

Model KW-40 coils will, with a 108 foot antenna, 
provide operation on 10-15-20-40-80. $12.50 set. 
For information on other models write: 

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave., 
Rochester 19, New York 


BOSTONIANS! 


WHAT'S NEW!—Why Collins is—at Bob Graham's stores. 
Now we have i i Hallicrafters, 


‘oh: 
deal in ham equi 
used. We buy, sell, trade, rent, install, and service. 
GRAHAM RADIO INC. 
505 Main St., Reading—Tel. 944-4000 


1105 No. Main St., Randolph—Tel. WO 3-5005 


MOBILE 
POWER 
SUPPLY 


MODEL 
A12/600/200 


NOW 


$59.50 


This 12V input de te dc transistorized converter is 
conservatively rated for continuous output of 120 
watts at 600V or 300V, or any combination of 600 
and 300 volt loads totaling 120 watts. 


High efficiency, small size, and light weight, plus 
freedom from maintenance, conserve your battery 
and increase the enjoyment of mobile operation. 


ELECTRONICS DIVISION 
GLOBE INDUSTRIES, INC. 


525 MAIN STREET 
BELLEVILLE, NEW JERSEY 


The Dx 


oF EMME tell ya’, boy,” old Rufus Jones said 
4 to me one afternoon, “there ain’t nothin’ 
what’s more fun than huntin’. They’s fun in 
gettin’ yore huntin’ gear ready. They’s fun 
in settin’ an’ watchin’. They’s fun in raisin’ 
yore gun an’ pullin’ th’ trigger. They’s even 
fun when you open both yore eyes an’ fine you 
plumb missed th’ varmint you was aimin’ at. 
But mind you, boy, it takes a heap o’ figurin’ 
and patience for you to be a good hunter.” 

Although old Rufus had coon and squirrel 
in mind when he was talking, his comments 
can be very aptly applied to the hunting of 
that elusive quary, dx. Dx hunting can be fun 
and the number of hams who indulge in this 
facet of amateur radio certainly prove it. Ex- 
perience has taught the old timer the signs 
and trails that lead to successful dx contacts. 
The new ham with the dx fever in his blood 
is very often confused and unsure as to how 
to start adorning the walls of his trophy room 
with those rare QSL cards that result from 
successful dx hunts. 

First, let’s give some attention to what old 
Rufus would call “huntin’ gear.” For one 
thing, high power is not a necessity. Many 
fellows have and will continue to work the 
rare ones using less than one hundred watts. 
The antenna is very important and should be 
the most efficient possible for your location. 
This will enable you to hunt with the biggest 
signal possible for the power you run. As for 
the receiver, forget about the chrome and 
icing. If you have one that’s both sensitive and 
selective, who cares how fancy it looks. 

Now that you’ve got your “huntin’ gear,” 
where to hunt is the next question. That’s 
easy! If you look in a copy of “73” magazine, 
you'll find a “hunter’s almanac” that Wayne 
calls a “Propagation Chart.” A little study of 
this chart will tell you when and where to 
hunt and what for. 

After you’ve got your gear warmed up and 
you’re tuned up in “huntin’ territory,” the 
“sittin? and watchin’” begins. Don’t get im- 
patient! A deer doesn’t jump out of the brush 
the minute you sit down and cock your gun. 
It’s the same with dx. Assuming for the mo- 
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| 6 Meter Antennas 

3 ELEMENT BEAM $13.95 
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Hunter 


Ken Johnson W6NKE 


ment that you’re on ew, tune slowly up and 
down the band. Listen carefully to the weak 
signals and don’t ignore the strong ones. That 
S9 signal you just passed could be a rare one 
with a skip “pipe line” right into your loca- 
tion. Listen, listen, then listen some more. No 
doubt you’ll hear some of the fellows calling 
eq dx and get the yen to try it yourself, The 
chances of raising a dx station in this manner 
are small, The law of averages is agin’ it. 
In addition, it creates QRM for the other fel- 
lows and you could easily be on top of a rare 
one and louse things up for them. More than 
once, I’ve had a good dx contact ruined through 
someone calling cq dx right on the frequency. 

When you do hear a choice one, twist the 
dial on your VFO and zero in on his frequency. 
When he signs, call him and be sure that your 
first is good, clean and easy to copy. Don’t 
call his call too long, three or four times and 
the same with yours, is plenty. Take a listen 
and tune a little each side of the frequency. 
Either he, your receiver or both might have 
drifted slightly. If he doesn’t come back, call 
him again. Keep up these short calls and 
listening periods until he does come back to 
someone or calls cq again. Don’t give up, call 
him again in the latter case. If there are sev- 
eral other stations taking a shot at him too, 
keep after him. You’ve always got a chance 
until he comes back to someone. 

If another station nabs him, either stand 
by and wait for him to finish his QSO or hunt 
elsewhere on the band. Don’t try and break 
in on a dx QSO. Many dx stations will refuse 
to recognize or come back to a station that 
tries to break in on their contacts. Wait until 
he finishes his contact and call him again. It 
may take two or three standbys but with cour- 
tesy, persistance and patience, you’ve got a 
good chance of bagging him. 

When you make a good shot and get a con- 
tact, keep your transmissions short and match 
your speed to that of the other operator. Over 
long distances, the band conditions can change 
in the twinkling of an eye. By keeping trans- 
missions comparatively short, you lessen the 

(Turn to page 58) 


JUNE 196! 


NEW EF? & ET ta-400-c 
“LINEAR AMPLIFIER 
NOW 800 WATTS PEP 
FOR ONLY ‘164.95 


PANORAMIC SPECTRUM ANALYSIS 
Odd order distortion products (Ike, separation) using 
popular 100 watt SSB exciter and LA-400C. 


3rd order 


«37 db. 


37 to -40 db. -47 to -50 db. 


Certified by ITT FEDERAL LABORATORIES 


The 80 thru 10 meter band-switching pi network is 
designed for 800 watts PEP SSB, 400 watts CW, FM 
or FSK and 230 watts Linear AM (controlled carrier) 
or 185 watts (constant carrier) with 50-70 ohm out- 
put. Popular 100 watt SSB exciters require no swamping 
or matching networks to drive the low Z untuned 
input. Grounded grid circuit uses four 1625's or 837’s 
on customers request. Meter reads RF drive, plate 
current, RF amps output. New modern compact 9” X 15” 
X 10%” gray cabinet also contains power supply using 
816’s. TVI suppressed, Parasitic Free. 

One-Year Warranty on all Parts and Tubes 

SEE THE NEW LA-400C AT YOUR DEALERS 
LA-400C Kit Complete with tubes ............ $164.95 
LA-400-C Wired and tesied ................ $219.95 


7 & ELECTRONICS INC. 


424 Columbia Lafayette, Ind. 


Et 


Z GENERALIZE YOURSELF! " 


LEARN RADIO CODE 
The EASY WAY 


No Books To Read—No Visual 
Gimmicks To Distract You. Just 
listen and learn 


Based jodern 

techniques —"This Ey ~~ 
you beyond 13 w.p.m. in 

Prick LESS THAN % THE TIME 
$9. See Your Dealer Now! 
Album Contains 

Three 12° tP's EPSILON 


Sh. 2769 CAROLINA 
\__ lnstoction RECORDS jeowoon city, caur. J 
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U.S. #1 ELECTRONICS 


a division of Amber Industrial Corporation 
Road li New Jersey 


1920 E. Edger 
Right on Highway U. S$. 1 
DROP IN FOR OUR SATURDAY SPECIALS 
PLENTY OF FREE PARKING 


Send for ovr NEW FREE Catalog 
ing special al —_ one of the largest 


featur 
surplus collections in the East. 


BC-659 BC-1335 
Small FM transceiver for 27.0-38.9 me. Xtal con- 
trolled on either of two pre-tuned channels. Carbon 
6/12 volt power yam _ Converts to AM for 6 or 
10M. Only 15°" x 14” hf Ibs. Great for mebile. 


$10.95 


BC-1158 
53.3-95 me transmitter. Easily converts for 6M. 50 
watt RF doubler. Four 815's. Complete with modu- 
Rates, Bens GO GND. ccccccnccccccccocoesceseccce $34.95 


4 channel crystal troll AM iver. One of 
the most popular pieces ot surplus | ever sold. Thou- 
sands have been used on two meters. In excellent 
condition, complete with PE-94 power supply (24v) 
Poe gnats ice cia Rn $22.50 


VRPS-1 POWER SUPPLY 
Here the dynamotor for that 30-50 wy HK mobile = 
l2v 'e 13a input, 300v @ 225 ma and 250v @60 m 
regulated output. Completely filtered and fused, 
relays, 2-VR105's, — 11%” x 8” x 8” in 
SE GE ED GI  Sentinnctindcacatccsouanres $14.95 
ae of Sill ds of Bargai 
25% deposit on COD orders, all prices FOB Linden, N. J. 
Some quantities Shatted. Prices tubject to change without 


notice. 
And don’t forget our free new catalog! 


mutti- MOBILE 


ELMAC EQUIPMENT 


CHOSEN 
for use aboard the S.S. HOPE! 


POWER SUPPLY 


Manufactured by 
MULTI-PRODUCTS COMPANY. 
21470 COOLIDGE HWY . OAK PARK 37. MICH 


(From page 57) 


chances of losing the contact during band 
changes and fluctuations. When the QSO is 
finished, move off the frequency and let another 
station have a chance. 

Working dx on AM phone is a different 
proposition. Many of the dx stations operate 
in the ew portions of our ham bands, so it is 
impossible to zero beat their frequency. The 
system in this case is to tune up near the low 
frequency ends of the American phone bands 
and call them from there. The closer you get 
to the edge of the band, the more QRM you 
will encounter. It’s like opening morning of 
deer season. Every hunter is down there aim- 
ing at the comparatively few dx stations 
available. Even if you are putting in a good 
signal at the distant location, yours is prob- 
ably one of many and the QRM is terrific. It’s 
a good idea to tune up on a frequency con- 
siderably above the low edge of the band and 
call from there. Some dx operators actually 
tune from the top of the American phone 
bands to the lower end hoping to get a call 
from some station that’s operating above QRM 
alley. I’ve had them thank me for calling from 
such a spot as they haven’t been able to make 
out a word through the QRM near the lower 
edge. Try it, it works. 

You, like everyone else, want a QSL to 
prove the success of your hunting forays. 
Here’s another hunting tip that gets results. 
When you send your card, put it in an en- 
velope, enclose a self-addressed, envelope and 
as many IRC’s (International Reply Coupons) 
as necessary to cover the return postage. These 
can be purchased at any U. S. Post Office. 
Help the dx operator and yourself by sending 
your card in this manner. Then have patience 
and wait! Put yourself in the position of the 
operator of a dx station. Nearly every station 
he contacts wants a QSL. It costs him money 
to have the cards printed, the volume of post- 
age stamps is costly and the amount of time 
required to check his log and make out cards 
is tremendous. These fellows are really faced 
with a job and everything you can do to help 
them will be appreciated. 

You may spend hours fruitlessly scanning 
the bands for dx. Sometimes you may work 
one station, while at others you’ll work them 
one after another. As old Rufus said, “it takes 
a heap o’ figurin’ and patience to be a good 
hunter, but it’s fun!” 

... W6NKE 


ANNOUNCING THE 


Shorecrest 2 converter 


SUPER LOW-NOISE—CUSTOM BUILT 
USING RCA's NEW NUVISTOR 


PAUL A. REVEAL W2ADD — on 
Church Street Station, New York 
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Fig. 6 explains why there are no openings 
this Summer to England except in the 14 mc 
and 7 me bands. 

I hope that the curves presented in this 
analysis have given you a better and clearer 
understanding of the variations in MUF and 
how the HBF for the Propogation Charts are 
determined. Because of all the Pros and Cons 
heard on the ham bands these days about 10 
meters going to be dead this Winter, I have 
prepared a Special Propagation Chart for this 
coming Winter. This chart will give you an 
idea of what to expect over the 42 different 
paths, and as you can see, I expect quite a 
great deal of 10 meter activity. 

Part III will show the influence of antenna 
height on Propagation for the different Ham 
Bands. . . - K2IGY 


SAVE TIME AND MONEY 


INCREASE VERSATILITY 
ELIMINATE OBSOLESCENCE 


BUILD YOUR EQUIPMENT 
WITH VANGUARD 
“PCM's” e 
*printed circuit modules. 
@ Largest selection of cir- 

cuits. 


@ Lowest cost. 
@ Every matute is tested, SPECIAL THIS MONTH 

guaran nd complete 6 METER TRANSMITTER 
with tubes transistors, $15.99 list 


nad t 
Baited'etele were re = NOW $7.99 
this month onl 

Specificati 
s2 -— ~ gl controlled, 7 watts input to 6cxs final, 

‘ower note: 250 V. DC @ 35 ma., 6.3 V. @ .45 a. 
Send mped self-addressed envelope complete 
VANGUARD PCM’s. ge aed 


VANGUARD ELECTRONIC LABS 


CITIZEN BAND 


texas | CLASS “D” CRYSTALS 
weg All 22 Frequencies in Stock 


ee a. x... 9 tolerance—to meet all 
Hermetically sealed 


lice/u Spolders.  %4"" i 
pacing—. ie aio $9.95 


pins available, wad 15¢ per crystal 


The following Class “D"’ Citizen Band Sreunenniee In stock 
(frequencies listed in megacyeles): 26.965, 26.975, 3 
27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 75, 
27.085, 27. 105, 27.115, tg 27.135, 27.155, ie. 
27.175, 27.185, 27.205, 27.215, 27.225. 


Matehed crystal sets for Globe, Gonset, Citi-Fone and Halli- 
crafters Units . . . $5.90 per set. Specify equipment make. 


= = 
« RADIO CONTROL CRYSTALS IN neue HOLDERS a 
@ Specify frequency, %’’ pin spacing ... pin diameter 05 a 
@ (-093 pin diameter, add 15¢).....0.e++eeeeereeeee $2.95 ea. 
= FUNDAMENTAL FREQ. SEALED CRYSTALS . 
@ in IiC6/ holders * 
@ From 1400 KC to 4000 KC .005% Tolerance...... HM.95 ea. @ 
a From 4000 KC to 15,000 KC any frequency +. 
e BOSH TESTA ccc cccccccccccsccccccccccccees $3.5000. 
SEALED OVERTONE CRYSTALS + 
@ Supplied in metal HC6/U holders « 
@ Pin spacing .486, diameter .050 a 
. x to 2 = ron} | eer sae e 
7 to -00 OLETANCO. .. 1.66 eee eseeneeeees 5 . 
e 45 to 60 MC .005 Tolerance. ...........s++eeeeees $4.50 ea. . 
on e 


COCCSOSESOOEEOOSEEOOEOOLOEOOSE 
QUARTZ CRYSTALS 
FOR EVERY SERVICE 


All crystals made from Grade “A” 
imported quartz—ground and etched to 
exact frequencies. eae 
guaranteed! Supplied 1 


FT-243 holders x = A holders “a 
Pin spacing 4%” acing % 
Pin diameter .093 Pin dlemeter - 125 

DC-34 holders FT-171 holders 
Pin spacing %"’ Pin spacing %”’ 
Pin diameter .156 Banana pins 


MADE TO ORDER CRYSTALS  ¢ _ Specify holder wanted 
1001 KC to 2600 KC: 


01% tolerance. .....scccecceeeccecccceceeseesoesees -00 ea. 
005% tolerance. .......-sccceccereseessscccces eecese 3:93 oo: 
2601 KC to 9000 KC: 

-005% amet eT Eat eoces $2.50 ea, 

$3.00 ea. 


005% tolerance. .......-eeccceeecececcceressresesees 


feuteut, Novice, Technician Band Crystcls 
01% Tolerance $1.50 ea.—80 meters (sT0l- 3749 KC), 
40 meters (7152- 7198 KC), 15 meters (7034-7082 KC), 6 meters 
(8335-8650 KC) within 1 KC 
Fr. 241 Lattice Crystals in Ss frequencies from 370 KC to 
540 KC (all except 455 KC and 500 KC 50¢ ea, 
Pin spacing %”’ Pin diameter .093 
Matched pairs + 15 cycles $2.50 per pair 
200 KC Crystals, $2.00 ea.; 455 KC Crystals, $1.50 ea.; 500 KC 
Crystals, $1.50 ea.; 100 KC Frequency Standard Crystals in 
HC6/U holders $4.50 ea.; Socket for FT-243 crystal 15¢ ¢a.; 
Dual socket for FT-243 a ervstal, 15¢ ea.; Sockets for MC-7 and 
FT-171 crystals 25¢ ea.; Ceramic socket for HC6/U crystals 


cea. 
Write for new free catalog #860 complete with oscillator ciccuits 


se eeeeneeeeeee 


ASK YOUR PARTS wa 7) — at CRYSTALS 
See big red display . if tock them, send us 
his name and order direct tome rr rlorida factory. 
NOW! Engineering samples and small quantities for proto- 
types now made either at Chicago or Ft. Myers Plant. 24 
Hour Service! 

IN CHICAGO, PHONE GLadstone 3-3555 

RUSH YOUR ORDER TO OUR NEW PLANT 
Use coupon below for ist Class shipment. 


TEXAS CRYSTALS 


Dept. o-<. 1000 CRYSTAL DRIVE, FORT myens, FLA. 
‘or extra fast service, Phone WE 6-2100 


ATTACH THIS COUPON TO YOUR ORDER FOR acd 
VIA 1ST CLASS MAIL AT NO EXTRA COST 

TERMS: All items subject to prior sale ont fue os of 

price without notice. h~ crystal orders must 

panied by check, = Ng M.O. with PAYMENT I IN P PULL. 

No. COD’s. Dept. G 


Dept. H-5, 190-48 — 99th Ave., Hollis 23, N. Y. 


JUNE 1961 
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Radio Bookshop 


YOUR RADIO knowledge is directly proportional 
to your reference library. You aren't supposed to 
know so much, just be able to look it up when the 
need arrives. RB has culled through thousands of 
radio books and selected the volumes you need 
most for your hamshack. Order a couple every 
month and-get with it. 


1—ELECTRONICS & RADIO ENGINEERING—Terman. One 
of the most complete text books ever printed. 1078 
pages. Theory, but easy on the math. $15.50 


2— ELECTRICAL ENGINEERS' HANDBOOK — 
Pender-Mcllwain. This huge book should keep you 
busy for months just reading the interesting facts it 
contains. There is hardly any problem i in communi- 
cation or electronics that you can't find covered 
here. Excruciatingly thorough. 1618 pages. $10.00 


5—ANTENNAS—Kraus (W8JK). The most complete book 
on antennas in print, but ly design and theory, 
complete with math. $11.50 


6—VACUUM-TUBE CIRCUITS AND TRANSIS- 
TORS—Arguimbau. Designed for both beginners 
and engineers. Math kept to a minimum. Simple 
explanations of complex ideas. You'll know a lot 
more about radio after you read this book. 646 
pages. $10.25 


8—RADIO-TELEVISION & BASIC ELECTRONICS—Oldfield. 
Logical presentation and descriptive illustration make 
this an ideal book for the beginner. Written by self- 
learning of electronics principles. 342 pages. $4.95 


ar LIBERTINE—Shepherd (K2ORS). book, 
best-seller. Specially priced oe ed = ‘Soe 


13—REFERENCE DATA FOR RADIO ENGINEERS. 
Tables, formulas, graphs. You will find this reference 
book on the desk of almost every electronic en- 
gineer in the country, Published y & International 
Telephone and Telegraph. $6.00 


20—RTTY HANDBOOK—Kretzman (W2JTP). A-Z of ham 
Teletype. Very popular book, low supply. $3.00 


21—VHF HANDBOOK—Johnson (W6QKI). Types of — 
propagation, VHF circuitry, 
tenna design and construction, test eavioment. Very 
thorough book and one that should be m every oes 


22—BEAM ANTENNA HANDBOOK—Orr (W6SAI). Basics, 
theory and construction beams, transmission lines, 
matching devices, and test equipment. Almost 4 ham 
stations need a beam some sort 

only source of basic info to help you decide ae y Aan 
to build or buy, how to install it, how to tune it. $2.70 


23—NOVICE & TECHNICIAN HANDBOOK — Stoner 
(W6TNS). Sugar coated : receivers, transmitters, 
power supplies, antennas; simole construction of a 
complete station, —_ surplus equipment. How to 
get a ham license and build a station. $2.85 


24—BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 
How to buy a receiver, how to tune it, align it; build- 
- x ongein better antennas; QSL’s, maps, aurora 

tion, etc. Handbook for 


. CW SSB 
short” wave listeners and radio. amateurs. $2.85 


28—TELEVISION INTERFERENCE—Rand (WIDBM). a. is 
the authoritative book on the subject of getting TV 
of your rigs and the neighbors sets. 


32—RCA RADIOTRON DESIGNERS HANDBOOK—1500 
poges of design notes on every possible type of circuit. 
Fabulous. Every design engineer needs this one. $7.50 


33—WAVE epqnesmon & ANTENNAS—Welch. Hi 
recommended by the propagation experts as the “4 
Book on the subject. $5.75 


37—101 WAYS TO USE YOUR HAM TEST EQUIPMENT— 
Middleton. Grid-dip meters, antenna impedance meters, 

oscilloscopes, bridges, simple noise nerators, 
reflected power meters are covered. Tells how to chase 
toutle ont of ham qoan 168 pages. $2.50 
40-RADIO HANDBOOK, 15th EDITION—Orr (W6SAI). 
antx radio K - = iL 


This is far and away the best 
ever printed. Over 800 pages. $8.50 


47—PRACTICAL ELECTRONICS—Hertzberg (W2DJJ). Almost 
solid with pictures. Touches lightly on man —- 
of electronics: ham radio, TV, transistor radios, hi-fi, 

microwaves, trouble- ing, Novice station, antennas, 
test equipment, etc. $2.50 


49—ELECTRONIC COMMUNICATION—Shrader. 
Everything you need to know about electronics, 
electricity, and radio to pass FCC amateur or com- 
mercial license examinations. This text has what 
you hoped to find in the Amateur Handbook: de- 
tailed thorough explanations of every phase of radio 
and electronics. 937 pages. This is one of the few 
really complete texts on the subject. $13.00 


50—MICROMINIATURIZATION—This is the standard text 
on the subject. Don’t see how a company library can 
be without this one. Everything is going to have to be 
built smaller, you know. $11.00 


52—HOW TO READ SCHEMATIC DIAGRAMS—Marks. 
Components & diagrams; electrical, electronic, ac, dc, 
audio, rf, TV. Starts with individual circuits and carries 
through complete equipments. $3.50 


53—BASIC ELECTRONIC TEST PROCEDURES—Turner. This 
book covers just about every possible type of electronic 
test equip t and expl in detail how to use it for 
every purpose. Testing: audio equipment, receivers, 
transmitters, Ss, Is, distortion, tubes, 
power... etc. $8.00 


54—HAM RADIO HANDBOOK—Hertzberg (W2DJJ). This 
is a lavishly illustrated book to interest people in the 
hobby of ham radio. Tells how to get your ticket, select 
a receiver and transmitter, learn code. Pictures and 
info on «? about every commercial piece ham 
equipment. Better than a catalog. 


55—TRANSISTOR CIRCUIT HANDBOOK-—Simple, easy to 
understand explanation of transistor circuits. Dozens 
of interesting applications. $4.95 


a ge aye LICENSE MANUAL—Smith 2 
One of the editors of the old “Radio” has done 

beautiful job of presenting study material in this Q & A 

license guide. Even if you are not going for your com- 

— ticket, which is accepted as proof of technical 

» you may want to use this manual to keep 

wack of baw Gar yeu have proqeened in —_— 


57—QUAD ANTENNAS—Orr (W6SAI). Theory, design, 
construction and operation of cubical Build. 
yourself info. Feed systems, tuning. 


58—ANTENNAS FOR CITIZENS RADIO—Orr (W6SAI). 
} ng eg mobile and directional antennas for 
me. band. Build & tune ‘em. $1.00 


69—S-9 SIGNALS—Orr (W6SAI). | of practical, 
detailed data ——e design -3 construction Of highly 
for the amateur 


efficient, i 
t ytah ov enbdiai vw ETAO SHRD HR SIDNEDUETAO 
that you can build yourself. $1.00 
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72—ABC’s OF HAM RADIO—Pyle (W7OE). Designed for 
the Novice ham. Includes all of the information needed 
to qualify for the Novice License. 112 pages. $1.50 
74—HANDBOOK OF ELECTRONIC TABLES & FORMULAS— 
Formulas & laws, constants, standards, sy 

codes. Math tables, misc. data. 


75—BUILD-A-WARD QSL ALBUM—Mount your prize QSL’s 
in this album. Room for 100 cards in each album wt 
labels for just about all possible operating awards. A 

fine way to off your car $1.95 


76—MODERN OSCILLOSCOPES & THEIR USES—Ruiter. 
Second edition. Shows what a ‘scope is, what it does 
and how to use it for radio, TV, transmitters, etc. 346 
pages. $8.00 


79—TRANSISTOR PROJECTS—Skip the theory and start 
having fun. Radios: self powered, shirt pocket, regen - 
erative, carrier-power, headph Instr Ae po ac- 
cessories: sine-square wave generator, preamps for 
VTVM’‘s, gain checker, shortwave calibrator, phase 
shifter, substitution box. Plus remote transistor ear, elec- 
tronic compass, simple oscillator, lamp control, multi- 
impedance amplifier, electronic counter, portable power 
supply .. . ete. $2.90 


80—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. | (second edition). This book gives circuit dia- 
groms, photos of most equipment, and rather good and 
complete conversion instructions for the following: BC- 
221, BC-342, BC-312, BC-348, BC-412, BC-645, BC-946B, 
SCR-274N 453A series receivers conversion to 10 meter 
receivers, SCR-274N 457A series transmitters (conver- 
sion to VFO), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), TBY to 10 and 6 meters, PE-103A, BC- 
1068A/1161A receiver to 2 meters, Surplus tube index, 
cross index of A/N tubes vs. commercial types, TV & 
FM channels. $3.00 


81—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. Il. Original and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis- 
cussion of the following: BC-454/ARC-5 receivers to 10 
meters, AN/APS-13 xmtr/revr to 420 mc, BC-457/ARC-5 
xmtrs to 10 meters, Selenium rectifier power units, ARC-5 
power and to include 10 meters, Coil data-simplified 
VHF, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram. $3.00 


82—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. I1l—Original and conversion diagroms, plus some 
photo of these: 701A, AN/APN-1, AN/CRC-7, AN/URC-4, 


CBY-29125, 50083, 50141, 52208, 52232, 52302-09, FT- 
ARA, BC-442, 453-455, 456-459, BC-696, 950, 1066, 1253, 
241A for xtol filter, MBF (COL-43065), MD-7/ARC-5, 
R-9/APN-4, R23-R-28/ARC-5, RAT, RAV, RM-52 (53), 
Rt-19/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 
23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB-5, BC-659, 1335A, ARR-2, 
APAI0, APT-2. $3.00 


83—THE SURPLUS HANDBOOK, VOLUME I—Receivers and 
Transmitters. This book consists entirely of circuit dia- 
groms of surplus equipment and of the gear. 
One of the first things you really have to have to 
even start considering a conversion of surplus equip- 
ment is a good circuit diagram. This book has the 
following: APN-1, APS-13, ARB, ARC-4, ARC-5, ARC-5 
VHF, ARN-5, ARR-2, ASB-7, BC-222, -312, -314, -342, 
-344, -348, -603, -611, -624 (SCR-522), BC-652, -654, 
-659, -669, -683, -728, -745, -764, -799, -794, BC-923, 
-1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231, 
CRC-7. DAK-3, GF-11, Mark Il, MN-26, RAK-5, RAL-5, 
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor 
Color Code, JAN/VT tube index. $3.00 


85—SO YOU WANT T OBE A HAM-Hertzberg (W2DJJ). 
Second edition. Good introduction to the hobby. Has 
photos and aot descriptions of almost every commer- 
cially avail , Plus acces- 
sories. lotily, illustrated and readable. $2.95 


R245—HOW TO USE GRID-DIP OSCILLATORS—Turner 
(K6Al). Construction & uses, an important book. $2.50 


R270—REPAIRING TRANSISTOR RADIOS—Rather thorough 
Rider books which should remove some the mystery 
and fear from servicing these little bundles of transis- 
tors. The book is expensice, but you’l save more than 
ee Se Se ey} RA. 14 
bargain, eh? They have all of the typical circuits to 
help you along. $3.50 


bay ee - WITH ELECTRICITY—This book ought to fire 

of the t Build a galvanometer, 
a a motor, an ac generator, a solenoid, a spark coil, 
a Tesla coil, etc. Helps teach the basics of electricity 
while having fun with simple projects. 128 pages. $2.65 


MMD—ELIMINATING MAN MADE INTERFERENCE—What 
makes it, how to find it, how to cure it in homes, fac- 
tories, automobiles, aircraft, s, etc. Or maybe you 
haven't been plagued lately. 160 pages. $2.95 


NHP—BUILDING UP YOUR HAM SHACK—Pyle (W706). 
A practical discussion of points to consider when you 
are buying ham plete with descriptions 
of much of the available commercial gear. It’s just 
possible that Pyle might keep you from making a mis- 
take which would cost a lot more than his book. $2.50 


QAN-—SECOND CLASS RADIOTELEPHONE HANDBOOK— 
Noll (W3FQJ). Everything you need to know to pass 

the FOC exam and get started servicing two-way equio- 
po Much more than just a Q & A manual 95 


Handy order form for people who don't mind ripping their magazines to pieces. 


| 2 5 10 13 20 21 22 23 24 28 32 
33 40 47 49 50 52 54 55 56 57 58 69 
70 7I 72 74 75 76 79 80 81 82 83 85 


R245 R270 G83 MMD NHP QAN 


Circle the book numbers you wish to order. Please include cash, check, money order . . . or something 
we can deposit in the bank. 
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(Power from page 5!) 


valid. 

More important points of difference are the 
magnetic fields produced in the vicinity, and 
safety considerations. Any power transformer 
will radiate strong magnetic fields, which 
wreak havoc in low-level audio and electron- 
beam-tube circuits (including SSB exciters 
of the 6AR5 or 7360 type as well as oscillo- 
scopes and tuning indicators). On the other 
hand, all voltage multiplier circuits are tied 
directly into the 117-volt power lines in one 
way or another, thus making it possible for 
you to—either by carelessness or by compo- 
nent failure—become connected bodily to the 
almost-unlimited power there residing. At best, 
you'll get a shock. At worst, it could be fatal. 
Equipment, also, is subject to possible damage 
through interconnecting ground cables which 
may short out part of the power supply. 

In sum, the transformerless supply offers 
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freedom from troublesome magnetic fields, at 
the price of increased danger to both operator 
and equipment. 

If use of a transformerless supply appears 
best, one way of avoiding the danger is to in- 
stall an isolation transformer (cost, about 
$10) in the supply line to the power supply. 
This can be located far enough from the 
equipment to avoid magnetic fields, while pro- 
viding isolation from the regular 117-volt 
line. 

Another major classification which doesn’t 
appear to be so obvious is between power sup- 
plies using vacuum tubes as rectifiers, and 
those employing semiconductor diodes. While 
the general circuit configuration is similar, the 
operating conditions of the two types of units 
differ radically. 


Fig. 3 


A vacuum diode requires filament power, 
produces quantities of heat, and has a built-in 
voltage drop ranging from 15 to 50 volts. Semi- 
conductor diodes require no heater power, run 
comparatively cool, and have an average volt- 
age drop of about 1 to 3 volts. 

However, semiconductor diodes require cur- 
rent-limiting resistors and an adequate heat 
sink, neither of which is necessary with a 
vacuum tube. Semiconductors, also, may sub- 
ject filter capacitors to higher voltage levels, 
due to both the lower rectifier drop and the 
instant action when the supply is turned on. 

Another point which must be watched with 
semiconductors is that of peak inverse voltage. 
Vacuum diodes are most tolerant of excessive 
reverse voltage; even the lowly 5Z3 is good for 
more than 1,500 volts. Semiconductors, how- 
ever, will be destroyed by even slight overdoses 
of excess reverse voltage—and the most com- 
mon types are rated for only 400 volts. This 
is equivalent to about 250 volts RMS, which 
means that units must be connected in series 
for medium- to high-power supplies. 

Therefore, the choice between using vacuum 
diodes and semiconductor rectifiers must be 
made on the basis of a number of factors. 
Schematic diagrams in this article show them 
used interchangeably, and one may be substi- 
tuted for the other in any circuit provided that 
the differences are allowed for. 

Possibly the most common of all power- 
supply circuits is the half-wave rectifier, shown 
in Fig. 1. The usual circuit configuration is 

(Turn to page 64) 
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six meters — 
ten meters 


NEIL 


ry drain. 


output, maximum 


Price: MOBILEER, kit $134.00 


MOBILEER VHF Phone eucuditar 
9 & seen supply: no external high voitage requi 
—Transistorized modulator and 12 volt plate tubes permit extremely low 


—All controls on front panel. 

—Uses 8 me crystals; no overtone circuits employed. 

—Two built-in tuning meters eliminate fumbling for meter switch; no guessing 
which scale to read. 

—100% plate and en modulation, not merely screen modulated, for constant 


—Extremely compact, only 3 inches high. 


—With the ease of tuning and trouble-free operation for which NEIL is famous. 
—Features new, updated circuitry. 


(specify band desired) 


NEIL See your dealer or order from: 
THE CO. 1336 Calkins Road, Pittsford, N. Y. Baker 5-6170 


For higher mobile power: Neil BETA transmitter, 60 watts, requires external power supply. Kit $98, Wired $125. 


d, just 


ct to your 


MOBILEER, wired 


TEST EQUIPMENT 


FREQUENCY METER, LM., Navy type of BC-221 with 
Orig. Calib. book Si IIE ove che nnsesnecdse 
SCOPES, Dumont 208, 5”’—$59.00, Dumont 224,3" . 
SCOPES, Heath 5°—$35.00, RCA—3” ............. 
FREQ. METER, TS-127/U, 375- NS wéawiinss¥ece 


* .C. 
y, 370-445 | m.c. — m.c. .. 


saaiaalal 


™“ 
883838 sssssssssssssssssss 


GENERAL RADIO, 224-S Wavemeter 
916-A, Radio Freq. Bridge 
. $IG. Gen. 700-A, B.F.O., 50 cy.-5 m.c. 
. 222 Precision Condenser 


> 20 AMP. Variac, type . 


eee eee ee ees 


& 
G. 
G. 
G. 
Sig. | aa Meas. Corp. 
Sig. Gen. Triplett 3433, 

remce wie BAND ‘SCOPE AMP., 20 « 


35 

20. 

25 

69 

50. 

FEQ. “METER, TS-175/U, 80-1000 m.c., orig. cal. book 125, 
.00, 400c 60 

95 

49 

95. 


400 m 
-FM, 100 ‘kc. -120 m.c. .. 
c.y.-5 m.c., 


T.V.M., Hewlett- Packard, 400A 
36. GEN., HICKOK 288X, 100 4 110 m.c. 
SIG. GEN., FERRIS 18B, 18-155 m 
SIG. GEN., HICKOK 610A, T.V., 0.230 m.c. 


TRANSMITTERS 
(0, 20.00 Viking-ll .......... $170.00 
Viking Challenger 95.00 iki 85.00 
Gl ree 50.00 35.00 
Heath DX-100 ...... 150.00 60.00 
Eldico TR-75-TV . 30.00 60.00 
Central Electronics Model 10A 75.00 
Johnson Viking Matchbox ...........eeee0e 45.00 


ALGERADIO CO. 


RECEIVERS 
H.Q.-110, clock ....$175.00 NC-109 ........... $135.00 
Seer a eee 45.00 
DEE Sasvenccus 125.00 B.C. 344D, 110 v 50.00 
rer We: sews cscccaxcs 40.00 
arr a err 40.00 
PRED cncnccossons GM wacsvareniasen 45.00 
CPEPE. deccvecsenes 75.00 Gonset G33, new .. 80.00 
RBM, (2-20 m.c.) with 110 v. A.C. supply ..... . §0.00 
Super Pro, BC779, with 110 v. A.C. supply ....... 125.00 
FM receiver, 450 m.c., RCA-CRU-1A, new ......... 40.00 
MISCELLANEOUS 
TBS receiver, 60-80 m.c.-$20.00, XMITTER ........ $25.00 
ARC-3, Xmitter, Receiver, Supply Cont. box ...... 60.00 
SN I TD oc ncnncccvcascansatanane 85.00 
DAE-1, D.F. receiver cnd loop ..............005: 35.00 
RF Wattmeter, 15/60 watt ........... 5500 eeeeee 35.00 
D.F. receiver, MN-26 or BC-433 ...........-00005 15.00 
Amplifier, 25 watt, 6 tube by G.E. .............. 20.00 
TG-34A Keyer—$25.00, B.C. 645 ...........0045. 20.00 
TBY or TBX—$20.00, BC-375 TU .............055 3.00 


Super Pro 110 v. A.C. Supply, by Hammarlund .. 20.00 


Prices are based on fair relative values, some items are new, 
some are used. 


Enclose sufficient postage, excess will be returned. (Avoid 


delay) 


F.0.B. Hempstead. 25% with COD orders 


37 GREENWICH ST., HEMPSTEAD, N. Y. 
Phone: IV 9-0808 
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shown in Fig. 1a, and a variant for high- 
voltage use in Fig. 1b. Here’s how it works: 

A diode, by definition, can conduct only in 
one direction. Again by definition, this conduc- 
tion occurs only when the anode is positive. 
With an alternating current applied to the 
input, the diode is almost a short circuit when- 
ever the anode is positive and is an open cir- 
cuit when the anode swings negative. 

Whenever the diode conducts, a pulse of cur- 
rent flows through it into capacitor C. When 
the diode’s anode is negative and the rectifier 
becomes an open circuit, the charge on C re- 
mains stationary. These actions occur on al- 
ternate half-cycles of the input current; the 
diode’s one-way-gate action turns the ac input 
into pulsating direct current. 

It’s clear that only half the input wave is 
used; the other half is blocked and never ap- 
pears in the output. The pulses of direct cur- 
rent occur at the same frequency as the alter- 
nations of input current polarity. Use of only 
half the wave means that efficiency can never 
exceed 50 percent, and the low ripple frequency 
present in the output means that adequate 
filtering (which we'll go into later) is difficult 
to achieve. For these reasons, the half-wave 
rectifier is limited in application. No other 
power supply circuit is so economical with 
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Fig. 4 


parts, but virtually every other circuit gives 
better efficiency and output. 

Before going on to other circuits, though, 
let’s take a look at the filter since it’s as im- 
portant to a power supply as is the rectifier 
circuit. A common filter circuit is shown in 
Fig. 1. However, comparison between the 
three major types can be seen more easily in 
Fig. 2. 

The basic purpose of any filter circuit is to 
remove the ac component (usually called rip- 
ple) from the rectifier output. Without a filter, 
the output consists of pulsating direct current. 
The filter smooths out the pulses into some- 
thing approximating pure de. 

It’s important at this point to emphasize 
that no filter can ever turn rectified ac into 
completely pure de. Even the most elaborate 
(and costly) low-impedance highly-regulated 
power supplies still have a trace of residual 
ripple in their output. However, it is easily 
possible to reduce the ripple so close to zero 
that for all practical purposes you can’t tell 
the difference. 
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Fig. 5a and b 


How much ripple to tolerate is determined 
primarily by the purpose for which the supply 
will be used. Most published circuits and charts 
are based on a 1-to-5 percent ripple figure. 
This is far more filtering than necessary in 
some applications and not nearly enough in 
others. For example, the power supply for the 
first audio stage of a high-gain modulator 
(such as might be used with a low-output dy- 
namic mike) should probably contain less than 
10 millivolts of ripple. If the supply voltage 
is 100, this works out to 0.01 percent residual 
ripple. 

On the other hand, the supply for a class B 
modulator operating at the 500-watt level 
would be perfectly acceptable with as much 
as 25 to 30 volts ripple, at a level of 1000 
volts and provided that the modulator were 
push-pull. 

In design stages, the best bet is to work for 
a nominal 1-percent ripple figure. This can be 
modified upwards for high-voltage supplies if 
component cost starts to skyrocket. Then, when 
the supply is finished, if ripple proves objec- 
tionable another filtering stage can be added. 
Like amplification, the effect is multiplied 
rather than added, so one extra stage will 
usually do the trick. 

Now to the three types of filter circuits. 
They’re usually classified according to the in- 
put elements as capacitor-, resistor-, or choke- 
input filters. From the circuit-theory view- 
point, they divide into pi- and T-section 
networks (by lumping the choke- and resistor- 
input filters together). 

While they accomplish the same end, they 
go about it in different ways and each has its 
own application. The capacitor-input filter uses 
the comparatively low ac impedance of the 
input capacitor to do the bulk of its filtering. 
The resistor- and choke-input types use the 
high impedance of the input element to block 
most of the ripple from the output. 
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The capacitor-input unit, therefore, presents 

a heavier load on the rectifier circuit than 
either of the other types. This means that 
(theoretically at least) either of the other 
types can produce more usuable output cur- 
rent from a given rectifier than can the capa- 
citor-input. In practice, the resistor-input filter 
is limited to low-current applications since its 
input element offers just as much resistance to 
de as to ac. 

Tending to balance the ledger to some degree 
is the fact that, under light loads, the input 
capacitor of the capacitor-input filter tends to 
charge up to the peak ac supply voltage and 
to remain charged to almost this level during 
operation. The choke-input unit, on the other 
hand, has a tendency to give output at approx- 
imately the RMS input level because its im- 
pedance is highest when voltage applied to it 
is high. 

Therefore, for a given rectifier circuit and 
under light loads, the capacitor-input filter 
provides a higher output voltage than does the 
choke-input unit. This is the main reason for 
its popularity in commercial circuitry. How- 
ever, under heavier loads the advantage dis- 
appears, because the capacitor is discharged 
partially during each “off” cycle of rectifier 
operation. 

The effect shows up as poor regulation under 
load for the capacitor-input unit as compared 
to the choke-input type, which together with 
the current-capability characteristics of the 
choke-input filter swing the balance far in 
favor of choke input for heavy, varying loads 
such as are found in transmitter operation. 
Receivers, audio equipment, and test gear, on 
the other hand, usually benefit from the higher 
voltage capability of the capacitor-input filter 
and present a load constant enough that the 
regulation isn’t harmful. 

No matter which type of filter is used, one 
section of filtering usually isn’t enough. For 
most efficient results, the rule in adding extra 
sections is to use the other type of filter for 
the second section. That is, if the first section 
is choke-input, the second would be capacitor- 
input. The capacitors of the two sections are 
physically merged into a single unit, present- 
ing the familiar ladder-circuit form. 

Since most filter circuits involve both capa- 
citance and inductance, they have some reson- 
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COMMAND GEAR 
Famous Q-5’er. 190-550 ke. The receiver you've been 
looking for at OMly ........ccceeeeeeceeeeeeeeners $9.95 
BC-454/R-26: 3-6 Me. .....-ceeeeeeeeseeeeeneeees $9.95 
BC-455/R-27: 6-9.1 Me. .....ceceeecccccceeeceoees $9.95 


A TRIO OF HEADSET BARGAINS! 
HS-23: Hi impedance. Leather covered headband. 
Isvand new. Great buy. Only ......-.0eceeeeees 
HS-33: Low impedame. Leather covered head- 
band. Brand new. A. J. J. Candee Special ....- 95 
Hi Fi Headset: 15,000 cycles! Brand new with 
chamois cushions. It's terrific! Only .....-++++++ 
CD-307A Headset Extension Cord: Brand new. 
Approximately 5 ft. length. Only .......-....++ 49 


APN-| FM TRANSCEIVER 
420-460 Mc. Compl. with tubes. Exe. Ea........+++ $2.95 
Approx. shp. wt. per unit 25 Ibs. ........-+. TWO for 5.00 


YOu GOT IT! WE WANT IT! ey “= 
We're paying top $$$ for GRC-9; P'RC-6 -10; 
GiN-58A; All electronic test equip. 


R-4A/ARR-2 RECEIVER 
234-258 Me. 11 tubes. UHF, tunable receiver. See 
Aug./59 C.Q. M ine for Excellent cond. 
TWO for $5.00. Bach .....cccccccececccceseeeeees $2.95 


APX-6 TRANSPONDER 
A midget warehouse of parts! Blowers, three Veeder- 
Root counters, I. F. strips, cavity, over 30 tubes, etc. 
Includes 3E29 tube. Good cond. A STEAL AT ONLY $9.95 
APK-6 Manual 22... ccorccccccccccccccccccccececs $1.50 


T-67/ARC-3 TRANSMITTER— 
WOO to 156 MC...... 0. cc cee eeeeeee Used: $14.95 


R-77/ARC-3 RECEIVER— 


ADF AN/ARN-7 
Receiver RS/ARN-7 ......-ccceeeeeeercreceteeeee $29.95 
Reem LPZILM ..cccccccccccccccccccscccvccocccce 7.95 
Inverter MG-149F ... 2... ccc cw eee cw cece neeentenee 9.95 
Control Box C-4/ARN-7 ....-ccceccccecctereeeee 5.60 
Mount FT-213 ...... sc ccceceeerecccererseerertes 3.00 


T-18/ARC-5 XMTR. 2.1-3 MC exeint cond. ...... $4.95 
T-19/ARC-5 XMTR. 3-4 MC xint cond. .........- 7.95 
T-20/ARC-5 XMTR 4-5.3 MC xint cond. ....... 4.95 
T-21/ARC-5 XMTR 5.3-7 MC xint cond. .......- 4.95 


APN-4 LORAN EQUIPMENT 
Marine or airborne, Long range navigational gear 
to determine exact position of ship or plane up to 
1200 miles from base. Complete with tubes, crystals. 
Be. cccccsccccccccccccssocescceccesessceseoes Only $19.95 


ART-13 COLLINS 
Transmitter, removed from aircraft, 10-channel 
auto-tune or manual, 2-18.1 Me. for Ham Rig with 
813 final. Output 60-100 W. CW or modulated. Crys- 
calibrated for VFO. Exl. Cond. Only $33.33 


RT91/ARC-2 TRANSCEIVER 
Airborne; AM, CW, MCW, Output 40 W. Imput 
500MW Freq. Range 2000 to 9050 KC In eight 
channels; Input 26.5 volt DC, excl. cond. ship. 
wt. 100 Ibs., w/eontrol box .......seceseececveees $39.95 


All items FOB Burbank, Calif., subject to prior sale. 
In Calif. add 4%. Min. order $3.95. 


J. J. CANDEE CO. Dept. MS 


509 No. veaey | Bivd., Burbank, Calif. 
Phone: Victoria 9-2411 
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ant frequency. If this frequency is near the 
ripple frequency, anything can happen. The 
best rule is to make certain that the resonant 
frequency is at least an octave lower than the 
ripple to avoid trouble. 

However, resonance in filters can occasion- 
ally be used to advantage. One example is the 
old BN radar, used as an IFF unit by the 
Navy throughout World War II. Its power 
supply used a resonant choke, tuned by a 0.25 
mfd capacitor, to block 120-cycle ripple cur- 
rent. This enabled use of a smaller choke than 
would otherwise have been necessary. The cir- 
cuit is shown in Fig. 3. However, capacitance 
values must be determined by experiment for 
the individual choke. The setup for picking the 
proper capacitance is shown in Fig. 4. 

After this swing through filter circuitry, 
let’s go back to the rectifier and see what we 
can do to increase efficiency. As we saw, the 
half-wave circuit effectively threw away half 
the input power. Now if there were just a way 
of using that other half-cycle, we could double 
power output. 
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By reversing phase of the input power and 
putting it through another half-wave circuit 
connected in parallel with the first, we can 
do just that. The developmental circuit is 
shown in Fig. 5a, and the same circuit in its 
more-familiar form appears in Fig. 5b. As 
can be seen from Fig. 5A, the circuit operates 
in a manner almost identical to the half-wave 
unit but twice as often. 

The full-wave rectifier picks up another ad- 
vantage besides higher power; since it oper- 
ates twice as often as a half-wave circuit, the 
output pulses occur twice as rapidly, which 
means that ripple frequency is twice as high 
as the input. This allows us to use smaller 
filter components to accomplish the same pur- 
ity of output. 

Because of these advantages, the full-wave 
rectifier circuit is the one most widely used 
in all types of electronic equipment with the 
exception of entertainment radio and TV sets, 
where cost considerations make the transform- 
erless half-wave circuit attractive for ac-de 
radios and the necessity for eliminating mag- 
netic fields make other transformerless circuits 
popular for TV. 

However, the familiar circuit of Fig. 5b is 


Fig. 8 


not the only full-wave rectifier. Another one, 
long popular for low-voltage applications and 
now gaining popularity for other uses since 
the advent of semiconductor rectifiers, is the 
bridge shown in Fig. 6. 

Unlike the preceding full-wave circuit, the 
bridge rectifier bears little resemblance to a 
half-wave circuit. It utilizes the gating prop- 
erty of its rectifier diodes to steer the ac input 
in the proper direction, depending on polarity. 

Obvious disadvantages are the need for four 
diodes instead of two, and slightly greater 
circuit complexity. However, the transformer 
used can be smaller by half than is necessary 
with the ordinary full-wave—and the bridge 
can be used without transformers where the 
ordinary full-wave cannot. However, in this 
case B— will not be connected to either side of 
the line directly but will be at a potential half- 
way between B+ and the line. This is no 
advantage—it adds to the dangers rather than 
detracting from them. 

The extra diodes aren’t so much of a disad- 
vantage as they might appear, since each can 
be smaller than would be used otherwise 
(they’re in series at all times for the rectified 
current). 

Before going further, let’s compare the in- 
put voltage and the dc no-load output voltage 
for each of the three circuits we’ve examined 
so far. With an arbitrary input, the half-wave 
rectifier will give us approximately the peak- 
ac value of the input as its de output. The 
center-tap full-wave will give us something 
less than half that output, although it pro- 
vides twice the current. The full-wave bridge 
gives approximately the same voltage and 
current output as the half-wave circuit, but 
wastes less input power doing so. 

What happens if we need a higher de out- 
put voltage? Of course, we can always use a 
different transformer if we’ve chosen to build 
transformer-type power supplies, but if not, 
then what? 

Fortunately, there are circuits not too dis- 
tantly related to the bridge which can multiply 
input voltage. One of the earliest of these 
(which made the table model radio possible 
way back when) is the half-wave doubler. 

The circuit is shown in Fig. 7. Note that 
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the lower part of the circuit, enclosed in 
dotted lines, is similar to the half-wave circuit 
already discussed. The remaining components, 
also, form another half-wave circuit. Output 
voltage of the two separate circuits is taken in 
series, giving twice the peak-ac input value on 
light loads. This means that such a doubler 
operating from standard house lines will give 
about 300 vde at no load. 

The major disadvantage of this circuit is 
that output falls off rapidly with load. On 
top of that, it has all the other disadvantages 
of half-wave circuitry. 

Another doubler circuit, once popular in 
TV sets but seldom used now, is the full-wave 
doubler shown in Fig. 8. Note its resemblance 
to the full-wave bridge rectifier. 

In operation, each capacitor is charged by 
one diode, on alternate half-cycles of input. 
When one diode is “off” the other is “on,” 
using both halves of the input cycle. The two 
capacitors, each charging to peak-ac input 
voltage value, are in series, making the no- 
load output equal to twice the peak input 
value. 

Like the half-wave doubler, output falls off 
with heavy loads, but the full-wave circuit 
will take more load than the half-wave for the 
same voltage output because of its higher 
efficiency. Using semiconductor diodes and ex- 
tremely large capacitors (300 mfd each) the 
fullwave circuit will deliver 260 volts at 500 
ma, where at the same load the halfwave 
output is only 225 volts. Halfwave output volt- 
age drops to 210 at 1-amp output, while full- 
wave is 245 at the same current. 

The reason for the full-wave doubler’s fall 
from grace in commercial TV design had 
nothing to do with any basic circuit flaw; it 
just put too much strain on heater-cathode 


foe a eee 


Fig. 9 


insulation when tube filaments were arranged 
in a series string. If filaments are supplied 
from a separate transformer you should have 
no trouble with the circuit. 

If still higher output voltage is needed, 
either the half- or full-wave doublers can be 
extended to triple the input voltage. The full- 
wave tripler circuit is shown in Fig. 9, and 


(Turn to page 68) 
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BARKRY'S VALUES ARE “OUT OF THIS WORLD”... 
Send for your 1961 “GREENSHEET”’ ———, 
Hundreds of specials on and tubes. 
. . Here are a few samples: 
C.D. Ham M Rotator. Brand new boxed.  Compiate, $110.00 
Mosley TA-36 10, 15. and 20 meter beam 125.00 
50’ 8 Conductor Color- ECIALS 
Coded Cable: Each lead « NC-270 (NTS-3 Matching 
is color coded and tagged Speaker included FREE.) 
and numbered. There are Price: write. No charge 
8 spade lugs on each end, for ooene in Continen- 
Line is excellent and in- tal US 
sulated with rubber cover- . NG-400.. Price: write. No 
ing. Each lead is individ- charge for shipping in 
ually covered with rubber Continental USA. 
also, for added protection. « RCA PRECISION KC bg 
SH” Ra ..cccccs $2.95 CRYSTAL OSCILLATO 
Accuracy plus or minus 0.0012%. Contains precision 500 KG 
crystal, BMS Labs Crystal oven, 5840 sub-miniature tube. 
Hermetically sealed, Nickel plated rectangular case. Mounis 
in Standard 7 = wae socked. Requires 6.3 VAC or 


75 to ith nen RCA Type 
ASéssso0- 1. Size 4%" x 1-7/16"W x 1%”D. Wt.: 1 Ib. 
Cat. #4-500 CRV. (Orig. Govt. Cost: $172.00.) VERY 
BPECIAL 2... cccccccccccccccvcccessccccsces ON Y 


$3.75 

Pwr Xfmr: Pri: 115 VAC 60 CPS. Sec: 1260 5 

. @ 1.05 Amps. Filament (1) st VAC @ 

7.5 Amps. (2) 6.3 VAC @ 3.7 Amps. (3) 5 VAC @ 4 

sane. Hermetically sealed. Order Hazeltine #TR-1285. 
0 


RCA Mica Capacitor: 4,000 Mmfd. ee V. Peak. $1.95. 
RCA PLATE Xfmr: 1290 V.C.T. @ 360 Ma. Pri: 115 V. 


$4 4.95. 
Johnson Variable Capacitor: Dual 215/215 Mmfd. .125 
spacing (4500 V.). $7.75. 
RCA Plate Xfmr: 905 VCT @ 360 Ma. Pri: 115 V. w/taps 
@ 60 CPS. Herm. sid. $3.95. 
Merit Choke: 10 Hy 250 Ma. #C-3182. $2.95. 
Superior Powerstat Variable Auto-Xfmr Type 10: Input: 120 
V. 60 CPS, 1 Phase Output: 0-120/132 V. @ 1.25 Amps. 


Xmtg. Variable Capacitor: Approx. 20 to 750 Mmfd. @ 
4,000 VDC. In oil-filled glass enclosure. 64%"L x 3%"H 
x 3%’ *,/ overall. $11.95. 

Johneo: Socket #122-101: For VHF use w/tubes such as 
the 326, 832, 4D32, 4D22, PL6549 & PL6569, etc. Special 
terminals permit direct mtg = -. —_ This 7 pin wafer 
socket only $1.00. (Brand New us) 

Xmtg Variable Capacitor: 72 to ? 008 “Mmtd. @ 3500 V. 
Ceramic ins. $8.50. 

— Capacitor: 18 to 400 Mmf. 1000 V. Ceramic ins. 


$2.5 

Min. 125 Watt Modulation Xfmr: Pri: 10K P to P. Sec: 
4550 Ohms. (Screen winding 3300 Ohms) Insulated for 
5KV —_“ = Orig. Satened for PP 4-65A’s. Approx. 3” x 
3” x 3” 

Special hoes “IAN 4-65 65A’s eae 
Johnson #213 Sockets for abirt 
(surplus). $1. J a. (4 for $4.) 
Cathode Ray ibe Shield (for tube 
Cornell-Dubtlier 4 Mfd. @ 4000 VDC 
each (3 for $27.00). 

UTC Type S-32 Swinging Choke: 
5/25 Hy Hy/225 Ma/120 Ohms, 


$4.90. 
Plate Xfmr: Pri: 115 vee. @ 


@ approx. vy | om le 
Filter \ ne y. £. 200 Ma. 
(90 Ohm: De 

Hermetically gone. nia 
RCA CRV-59AAC T V' Gamera/ 
Xmtr with 1846 Iconoscope— 


$95. } 

Hipersil tye - « « Compact & 
Approx. 3 

x ae ‘deal for pair of 4-65A’s 


aaa 3 ae Service Charge for orders under $5.00. Prices are 
Come - a browse. We are open Mon. to Fri. 9 to 6. 
Sat. 10 to 2 P.M. 
Jennings vacuum variable capacitor 10 to 300 mmfd at 
10 KV in original Jennings carton. Unused surplus $49.00. 
| AA $149.00. SPECIAL! 


soaTt. Brand-new 


2BP!). $2.95. 
il Capacitor: $9.95 


. oye 

a i 
Th 512 BROADWAY, 
UN NEW YORKI2,N.Y. 
WaAlker 5-7000 
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GEARED SLOW MOTION DRIVE 
For Amateur Radio & Communications 
RECEIVERS & TRANSMITTERS 


A high grade assembly, flywheel loaded, manufactured 

to fine tolerances, provides a smooth positive Ome 
with @ reduction ratio of 110:1. The vernier with its 100 
divisions rotates 5 times for one pointer traverse, giving 
500 divisions with positive reset readings. A cam = 
ment on the vernier assures correct zero setting. As 
loaded jockey arm rey tension of the pointer we 
Overall dimensions 9)" x 


Manufactured 
PRICE $16.50 NET 
ao - 1 Co., 4" ‘Zim P 


Distributed by 


BRITISH RADIO ELECTRONICS, LTD. 
1833 Jefferson Place, N.W. 
WASHINGTON 6, D. C. 


HIGH IMAGE REJECTION 
HIGH SENSITIVITY 
LOW NOISE 


432 mc 


NOISE FIGURE 6 DB 
CRYSTAL CONTROLLED 


CONVERTER 
oy 969.50 


Flat Bandpass 
Silver plated 
cavities. 

No birdies. 
Beautiful Styling 


Other estat Products: 


PS-C pwr. su; pply Pr CHOIR. ccccnccassncd $24.95 
432 mc = mp. Exciter: your 2M rig, 
WE TEE ccuccceccodecae 8 8=—----Beananes $84. 4 
less tube $69.50 
.$184.50 


432 mc xtal cont. xmtr. 10 watts out (2C39). 
Send for free wres on our complete line 
of equipment. 


CENTIMEG ELECTRONICS 


312 E. Imperial Highway El Segundo, California 


(From page 67) 
the half-wave tripler in Fig. 10. 

The full-wave tripler is seldom used—possi- 
bly because it is so little known. Its advan- 
tages over the more-common half-wave tripler 
are those of any full-wave circuit over an 
equivalent half-wave arrangement, yet most 
reference books fail to mention its existence 
and no commercial design using the circuit 
could be located. 

In operation, diodes D1 and D2 together 
with the two capacitors form a full-wave 
doubler. In addition, all four diodes act as a 
fullwave bridge, independently charging first 
one capacitor and then the other to peak line 
voltage. Since capacitor charge is additive, the 
result is tripled voltage at the output. 
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Fig. 10 


The half-wave tripler of Fig. 10 is similar 
in action to the doubler of Fig. 7, with an 
additional diode and capacitor added in series. 
In fact, this circuit can be extended as far 
as you like, to give “n-fold” multiplication of 
input voltage, but regulation drops rapidly as 
the voltage output climbs. One version, using 
8 diode-capacitor pairs to give a nominal 900- 
volt output suitable for oscilloscope use, is 
shown in Fig. 11. 

So far, we’ve looked at the basic power 
supply circuits, filters, and voltage multipliers. 
We’re a long way from being finished. Com- 
ing up in Part II, next month, are voltage 
regulators, both active and passive; a tricky 
filter circuit which eliminates chokes; some 
ultra-miniature power supplies, and several 
surprises. 
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Get Smart! 


: Learn 
Build these and 13 other Ham Radio 
pieces of equipment which the Easy Way 


will enable you to learn 
the in’s and out’s of Radio 
construction and servicing 
Ilam gear. 


R-F Signal Generator 


AM XMTR 


All the necessary parts 
ind simple, easy to un- 
derstand instructions ac- 
fH company each RTTA 
Kit, which is designed 
and engineered to meet 
the most rigid require- 
ments. 


Correspondence courses or resident instruction are 
available for both the beginner and for the advanced 
student in all phases of Radio and Electronics. 


for information write to: 


Radio Television Training of America 


52 East 19th Street New York, N. Y. 


DELUXE q 
BENCH 
Formica Top—AC & RF Outlets 


Send for brochure. 


ALDEN 


PRODUCTS COMPANY 
174 N. Main Street, Brockton, Massachusetts 


NEW SURPLUS BUYS 


ar Hy Audio Filter a! Output Transformer. WOpF GOOV. Cap. ....cccccccccccccccccccccecs 
iter 2500 4 use between oudio 
eugee, cise “works in Suen we 4 Feedthru Capacitor 250uuf 500 volts mica ...... 15¢ 
to . ae ce a 
© UR sesccnnsaccesmnandadéeenssssescdnecs $1.49 4yuf 330V. AC Capacitor ............ 60¢; 2 for $1.00 
Power et ay 330-0-330V. 100 oo. WN. 3 ART-13 Power Plug U-7/U .........000eeeee00+ $2.00 
Amps, Amps. Herm. sealed. R- 
2a/tRc-s Re 8, » «£ | ae $2.50 ap a Lng Bey ercloted ‘?, = ale 
inf Sa eng Be sane ee P-P to give 56 ohms, 100 watts, 2 Ibs. ........ 79¢ 
5 500 ohms watts. 4, ” 
GUE accsiscscas oeéuans pnbkateeseseeeawens $2.00 AC Milliammeter 0-500 ma. 25-125 cps. 2” round $1.95 
Sen . tasev. oy » CE triinkyb080a0sececeenes 
150 1.25V. 9 Amp., 6.3V., Selenium Rectifier, 55V. AC input. 10 Amps. os 
6.7 y ang 3Y4"'x4"'x ne 3 via eee _(P-2118) $3.00 filled, sealed can 6” diam. x 8Y2" 15 Ibs. . $5.95 
Superior BH oy — e bw = Astatic 400-D Phono Pickup Arms ...........- 59¢ 
115V. . . 
2s ibe kon 5246eakeees — bbencbenssenesed . $14.75  BC-683 Receivers. 40 Ibs. .............---0eeee $29.95 
iiecncesneeel ° i P it Boards, loaded ith nium 
3BP1 Cathode-Ray Tubes ....... $2.49 w= 4 om machen ail neon bub. 
seveeses eeee Priced at . 75¢, We. several sizes. 
luf 3000V. Capacitor. GE Pyranol .. 95¢ oy hE Lo A 7, —- 
2uf 600V. Cap. “Tobe” ............. 60¢; 2 for $1.00 CGE FEE Asin asdsccassccetsesscsunas $1.25 
7 
a Jeff-Tronics 
recision charge on 
less luminum, vari- ; oreers under $2.00. Prices are 
> A, -- F, oo 4722 Memphis Ave. Fos" Elowiand: “Oh Pass 
20 Assorted Miniature Tube Cleveland 9, Ohio <= = — ene excess 
ED nada ac eusecaen $1.00 
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sbuother QUALITY MADE COMPACT ANTENNA 


THE FIRST MULTIBAND 
COAXIAL ANTENNA 
for 6-10-15-20 Meters 


needs no ground 
plane radials— 


"A Idealfor... 
" Emergency nets and citizens 
band wherever omnidirectional 
coverage is desired. 
Campers and apartment 
residents or wherever space 
is a problem. 
A second antenna for low 
angle radiation. 
The New C-4 features... 
@ Full electrical half waves on all 
nds... eliminating the need for 
awkward ground plane radials. 
@ Easy, inexpensive mounting with 
regular TV hardware such as simple 
chimney mount as shown. 
@ Compactness ... only 12’ over-all 
| height. 

@ End-loaded to provide maximum ra- 
diator current for maximum radiation. 
@ Quick installation ... about }4 hour. 

@ Power rating . . . 300 watts AM. 
@ Feed line . .. RGS8AU or equivalent. 
@SWR...less than 1.5 to 1 at resonance. 


Moder REE 


Two other 6-10-15-20 meter antennas: 


Model B-24 Four Band Beam 


Element length 11’ — boom length 5’ 
Turning radius 7’ 
amateur net 


= M-4 Four Band 


4s 
— 


Mobile « 5’-3” high 
Fits all standard mounts 


amateur net 


The above antennas are also 
available for 6-10 or citizens 
band operation. 

Write for literature and the name 
of your nearest Mini-Products 
distributor, Patents pending 


1001 West 18th Street 
Erie, Pennsylvania 


SPECIALISTS IN COMPACT ANTENNAS 
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“TAB” FOR THE BEST KITS! 


GENERAL PURPOSE—PNP— 
COMPUTER GRADE! 

Use as Amplifier—Oscillator—HiFi 
Logic—Servoamp—Power Supply 
Pulse Amplifier or High Current Switch 
Veb. Vce. Veb Approx 40 
— 300 Milliwatts 65¢, @ 10 


00 
GP10C Rated 1 watt 90%, 6 $5, 100 $63 


rues Ly ~ ms 76 ry 2N177 $. 


2N582 $2.10, 2N174 $8.50, 

2N670_ $1.60, 2N671 1 $2. 
~NEW BATTERY CHARGER BC6-12V_ 
FOR 6V OR 12 VOLT BATTERIES, 

TRICKLE & FULL CHARGE up to 4 AMP 

Charges 6 & 12 volt batteries 

Built. BC6-12VB 10.00 

= wae preassembled 


!!!t TUBE SPECIAL!!! 
4X 1500D—Removed from Govt. equip- 
ment. Tested. $3 ea., 2 for $5. 
Xfmr. $2. First come, first se: 


“TAB” my ta K A BUY. 
BARGAINS 
New Varlacs/or equiv 0- = A 5A .$15.30 
New Variacs/or equiv 0-135V/3 Amp $10.65 
New Variacs/or equiv 0-132V/1.25A. $7.25 
RF-MTG GE/475 Ma & 5 Amp $4@, 2/$7 
DC-METER Loy 800 Ma/2%" $3@, 2/$5 
Dc TR 100% 


TRS Pw DIODES* up to 3amp. .4 for 
TRS PWR DIODES* up to 5amp..4 for 3! 
*Heat sink mounted. 
SNOOPERSCOPE TUBE 2”.. ve 
MINI-FAN 6 or eh ay cys 3 42/8 
NEW PRINT CKT-PANEL, 1ix12x.062" 
1IN34A 45¢@, 15/$5; INSS$t 1N38 70¢ ¥ 
XTAL OVEN 115V & Thermostat eocce 
Blower 24VDC/100CFM............. 
Xmitting Mica’s .006 e 2500V, 5 for 
4-1000A Air Socket, less ae 
829B Socket 85¢, 183 Socket...........- 
4x150 Ceramic/LOKTAL....... ‘2 for $1 ‘bo 


NEW “VACDAC"’® SILICON 
TUBE tp get? 
WITH BUILT IN RF SURGE & 
SERIES BALANCING 
PROTECTION 


TYPE VRMS/PIV AMPS PRICE & 


aa 
oak 
< 
- 
7 


conece: 


acc oooo°o 


STS866 5000/10400 0.3 $20.00 
ST816 5000/7000 0.3 $16.00 
ST5R4 1900/2300 0.5 $15.00 
ST5U4 1120/1600 0.6 $ 8.00 


SILICON DIODES 750MA* TOP HATS 
General Purpose 400 PIV at 300 MA 
Special 2 for $i 20 for $7 


rms /pi rms/pi rms/piv | rms/piv 

tr/as. | “ssyso. | Sosivo | ix0/z00 

FE = C: Ln i. he 

i i rms/piv | rms/piv 

210/300 280/400 350/800 | 420/600 
43¢ 5. 70¢ $1.00 

Sse tfes rms/piv | rms/piv Bah 
$1.25 $1.50 $1.70 $2.00 


rated 380piv/266rms @ 200Msa @ 100°C 


Low Priced * T200 SILICON DIODES 
36¢ each: 10 for $3.25; 100 for $27; 


Nort INPUT ag af gE a 
tT TRANSISTORS. & DIODES!!! 


3Naee NPN 45¢. (2 for $5, 100/337 
3Xaee 3 NPN “se. 12 ww + 100/837 
2N597 PNP $1.90 . os $7 10 
2N598 PNP $1.90 ............ 10 
2N599 PNP $3.50 ...................3 


“SUNTAB''® oe ta PHOTOCELL 
2BP 75ua %4x%” © tt for $4 
58 p/se é on 220ua.¢55 
750ua, ie” Dia, $1.45@, 4 for $5 
10BP 350.8, 1-11716" Feet. He ta 10 for $7 
10CP 750ua. 1%—xi%" €1.45@, for $5 
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Six Months Guaranteed! No Rejects! 
GOVT & yy 4 Surptant New & Used 
-89 25 


“TAB” 


THart's A Buy 
“TAB” Tubes Factory Tested, Inspctd, 


Boxed! 


ry Ww Wie Bay & Sell 
082 - 
0c3 
ops .. 
oz -. 
1a? 
iB3 
iy ie 
Re 
1R5 
37.50 
183 3 30 
iT4 15.00 
'T5 41.00 
1u4 41.75 
1U5 39.00 
1X2 - 19.45 
2039A — 
5/81 
3/3 
24 
1.7: 
9: 
3.90 
16.00 
43.00 
... 43.00 
11.50 
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“oun 86 a4 
A .....13.50 BAG 45 
4-125A _. 27.50 BA? “4a 
4-250A _ 34.00 BD6 30 
4Xi50A . QQ BE6 rn 
4X250 36.00 BH6 99 
4x ... 37.00 BH? 5 
5API 2.95 B ; 
Wanted 
SBPI 7.95 
5BP4 7.95 
4 
a 
is ? 


weeesssss 


3.2 

1. 

 § 
1.9: 
99 | FG27 ..... 28 2.00 
3 9.39 85.00 
6 -89 1.95 
H L see | oie0 ae 
6BN7 |. 1.99 v o 
6BQ6 |. 1.19 | 35A5 69 | 5814 1.20 
» 99 ce 5879 1% 

1.11 9 | 5894 . 2 
Lie | 3525 1.25 — 
HA 1 | RK 2.99 | No See—Write! 
rT} rT) TERMS: Min Order 25% 
with order F.0.B. New York. 
Ten ee of 


111G5 Liberty St., N. Y. 6, N. Y. @ RE 2-6245 


Prices shown ore subject to change. 


GTD! HIPOWER-ROUND.- 
TRN nn JL vom Tested 


n U.S.A. 
ener? > oN441 2.25, 
oe © ee ee he “Y es16 
or 2N443 
($10 or more this item LB P./U.8.A.) 


TYPE C6S0E FOR 6VDC INPUT Yo 
i2vDCc I ages «A o to 150M 


pe CI225E $30 
cease” Tor evoe input $30 


“TAB” TOROID XFMRS for 
TRANSISTOR POWER CONVERTERS! 
T6-500E/6VDC Inpt. 500VDC & Tap. Max 
00Ma $15. T12-50°E/12VDC_ Inpt, 5°0VDC 
& Tap, Max 200Ma $15. T6-250E/6VDC 
inpt. 259VDC, Max 150Ma $14. T12- el 
12VDC Inpt, 250VDC, Max 150Ma $14. 


Leece Neville Charger Systems 
“SILTAB” Silicon Rectifier 
Replacement 
Non-Aging Hermetically Sealed 
FOR 6 or 12VDC @ 100A, ‘Type YI9 $24 


SELENIUM F. = — mecrurvens 

oc AC 130VAC 

AMP havoc loovoc 
$5.00 
8. 


= 
NP PRN= 
esasas 


One Year Gtd! 


Rectifier Catalog 


Asstd. Color| “ 
¢ 


i Gain Xtal Mike 
ea Phonoplugs & J 
2 pair $0239 & P 


UG/Connectors 


dj Wire Striper & 
12 Binding Posts Asstd 


ce 
as 
coves eaten 


Kit 75 Mica Condensers 


Kit 8 Crystal Di 
Kit 200ft Hook Up Wire 


4 Rolls, 50ft/ea. 


Precision Resistors 
Switches 
Resistors /2/1&42W 


Electrolytic Cond’s 
Volume Controls 


T 
Order Ten Kits—We Ship Eleven!!! 
ONE EACH ABOVE KIT ONLY....... 99 


Xfmrs 

AN/Reflector Lites 

Insitd Tuning Tools 
4 “Suncelis’’ Asstd. 


Sub-Min Tubes 


Each “TAB” Kit Contains The Finest Selection! !!! 


GTD! POWER-DIAMOND- 
TRANSISTORS 
Factory Tested 
***MFGRD in U.S.A. 
Replaces Medium & 
HiWattage Types 
potty 2N156, 2N234, 
IN256, 2N307, 2N554 
geneees To 3GP 80¢ @, ...- , 


POSE . 
“S10 ormore this item we pay P. P. iv 8.A.) 


8 TOPHAT SILICON DIODES $1 
EXPERIMENTERS, KIT, USE AS 


OTE 
& RECTIFIERS! wih VALUE. 


DIAMOND BASE MICA MTG KIT.. 
ROUND BASE MICA MTG KIT.. . 
DELCO POWER HEAT SINK WITH 
FINS 80 8 

KIT DIODES COMPUTER 
KIT TRNSTR NPN or PNP. 39¢ @, 3 for 
IN34A DIODES 23¢ @, 10 for $2, 100/$18 
($10 or more this item we pay P.P./U.S.A.) 


Send 25¢ for Catalog 
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Same except rated 2.54 
BC612AB ........ 8.00 
BC6-12AK Presassemble¢ 
MS seceusaceacece CEE — 
ubes Stocked at Low P ! 
2K26 34.00) 6K8. 99 | 703A... 
2K28 ..... 30.00 | 6L6 1.19 | 7078 | 3.50 3.00 66.25.10 
2V38 ....... 2/81 | GSN7 72] 715C | 10.90 4.00 8.60 13.45 
2X2 ........ 48/678 (98 | 717A |. 5/81 8.00 18.75 31.90 ; 
3A4 ..... .70 | 6V6GT . .90 | 728AB .... 5.00 12.15 26.30 41.60 
art sosoece Hed 7 pove 2 7aeA in 2.15 14.90 30.95 43.45 - 
3BP! -3.99| 12aT7 ‘89 | goa Og 85 » i a vice Boe 
3024... 3.50 | 12AU6 .. [63 | 805 6.00 
3028 3.95 | 12AU7 69 We Trade! 
We Buy! We Sell! the 
3E29 6:00 | 12AX7 79 | [807,30] | 
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; Beene 128C7 ... .89 | 955... 3/81 
q ee 128F5 ... .69 | 957... 3/81 
- A Fee 128G7_.. .89 ' 958A ..... 2/81 
id 25¢ for Catalog! 
1SGP22 89.00; 12SH7 ... .89 | 991 ...... 5/8! ; 
GA? .......... 1.00 | $2837 0... £75 | 1614 2... 2.75 
7 6A8 ..... .99 | 12SK7 .... .75 | 1619... 5/81 
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AMERICAN GELOSO V.F.0.’s 


Wired, tested, calibrated, ready 
for use. Mod, 4/104 fer driving 
one 807 or 6146 final in AM or 
CW under Class “C’’ conditions. 
Mod. 4/102 for driving two 807's 
or 6146's final. Has 5 bands. 
Supplied with Mod, 1640 

dial ass’y. 

Mod. 4/103 for 144-148 mc 
bands. Combines VFO primary 
freq. of 18 mc with xtal 
fundamental freq. & a me. 
Supplied with Mod. 1 

dial ass’y. 


Mod. 4/104, 4/102 or 4/103 
less tubes and xtal, each $29.95 


PRECISION PLANETARY-VERNIER 
for exceptionally fine tuning 


“Wonder Bar” 10 Meter Antenna 


As featured in ow, sues Gat. ¢ lete with B & W 
yt ee Only 8 ft. long for 10 meters. 


Net $7.85 


Versatile Miniature Transformer 


Some 20 goed te WSU 200 is — Mane 
956 QST. Three sets of CT windings for 

: scombination of impedances: 600 ohms, 
22000 ohms. (By using center 


3 for $9.ag Amateur Net $1.39 19 105 $10.75 
ARROW Authorized distributor of HEATHKIT equipment 


SAVE C.0.D. CHARGES. ASE INCLUDE SUFFICIENT 
ns gl YOUR ORDER. er EXTRA MONEY WILL BE 


Bg ae nN. : 
foren’s Sed ot aeet: Ste 2 2 Ail Parke OF The World! 
Without Notice. 


AGS—RT—101 
CITIZENS BAND 
TWO .WAY RADIO 


No license required. Complies with 15 
of FCC rules on low power units. 1.5 mi. 
average range on land, up to 5 mi, on a 
water, Xtal controlled XMTR, Rec. Sens. a 
1 wv, Each unit complete with transmitter- 4 
receiver, AM radio, leather carrying case, r 
ear-phones, antenna, 6 penlight batteries. . ; 


$70.00 ea. 2 tor $139.50 


DYNAMOTORS 

Brand new, recent military production, high efficiency, compact. 

wu Volt ay mem ~ on 
-— long, 5” 

wt 16 ibs. saa $12.95 


THE COR-MAC 2 METER 
CUBICAL QUAD ANTENNA 


Complete 2 meter quad antenna 
kit, machined from the finest al- 
loys of aluminum . . . assemble 
it yourself with only pliers and 
a screwdriver, This 2 meter cu- 
bical quad was derived from the 
basic design concept proved so 
successfully for the 10 and 2 
meter beans. 


2 meter kit $12.50 


MAIL ORDERS PROMPTLY PROCESSED 
SAME DAY SHIPMENT FROM STOCK 


ARROW/Ssuecrronics, INC. . 


65 Cortlandt Street, New York 7, N. Y. © Digby 9-4730 
525 tericho Turnpike, Mineola, N. Y.¢ Ploneer 6-8686 — ab 
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Guaranteed 
e, 


... the Mark “a 
of the Maker’s 

Confidence in 
His Product 


PRs are built to PERFORM . . . under good 
’ conditions and bad. They have that extra 
measure of stability and dependability 
BUILT-IN .. . that plus of rugged precision 
that guarantees years of unfailing service. 
Thousands of pre-war PRs are still per- 
forming .. . still right on the kilocycle! No 
wonder PRs can be UNCONDITIONALLY 
GUARANTEED. 

40 and 80 Meters, PR Type 

Ben I Cine neccncescens $2.95 Net 6 Meters, PR Type Z-9A, 

Third Overtone, PR Type Z-9A, 50 to 54 Mc., +15 Kce.....$6.95 Net 


24,000 to 24,666 and 25,000 Citizens Band, PR Type 
te Z7,G00 Ke. £3 Ke........0.c00- $4.95 Net Z-9R, 005% 0.00... $2.95 Net 


PETERSEN RADIO COMPANY, INC. 
2800 W. BROADWAY + COUNCIL BLUFFS, IOWA 
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} uae Since Pa 1934 
a USE J'Z>} AND KNOW WHERE YOU ARE 
| EXPORT SALES: Royal National Corporation, 250 W. 57th Street, New York 19, N. Y., U.S. A. 


with built-in PRODUCT DETECTOR 


THE “COSMIC BLUE” NATIONAL’S NEW HAMBAND RECEIVER 


This newest and finest precision double conversion amateur receiver with 6 meter coverage, brings you 
an case of sideband tuning previously available only in the most expensive equipment. The NC-270 
features an exclusive “Ferrite Filter’ for instant upper-lower SSB selection and a degree of selectivity 
to conquer even the toughest AM and CW signal conditions. The solid 14” steel panel, ceramic coil 
forms, double-spaced tuning gang, and full ventilation cabinet combine to give mechanical and 
thermal stability that will surprise even the most critical operator. Even the color of the NC-270 is 
outstandingly different, National’s new duo-tone “Cosmic Blue.” Write for detailed specifications. 


Only $24.99 down* 


Suggested cash price. $249.95. NTS-3 Matching Speaker $19.95 (slightly higher west of 
the Rockies and outside the U.S.A.). *Most National distributors offer budget terms 
and trade-in allowances. ® 


NATIONAL RADIO COMPANY, INC. 


. A WHOLLY OWNED SUBSIDIARY OF NATIONAL CO., INC. MELROSE 76, MASS. 
ont Miin rect" makes Export: AD AURIEMA, INC., 85 Broad St., New York, N. Y. 
operating the NC-270 so easy. Canada: CANADIAN MARCONI CO., 830 Bayview Ave., Toronto 17, Ont. 


SPECIFICATIONS SUBJECT TO CHANGE WiTHOUT NOTICE 
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